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Notice

6 •# The completeness of thiL compilation depends upon itm users. To ausure

its continued usefulness, users are urged to send any missing or r-.w shock
p wave data and corrections to the Editor, M. van Thiel, Lawrence Livermore

Laboratory, P.O. Box 808, Livermore, California, U,S,A., 94550.

New and revised pailed will be distributed an neceNsary.
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Y!WAE ~ ~ SUMMARY

T o PC E0. C CO 1.463 KM/ECC
vo a 1.0010 CC/0

THE TABLE LISTS HUIGON340T POINTS CALCULATEO FROM THE FITS GIVEN BELOW.
UNITS ARCi 0/CC. KMISEC. KBARS AND KWA.CC/0 FOR TIE ENERGY oirFERENCE.

T ABLE

FIT RHOO us UP P v/Vo C-CO

I 0.9W6 3,315 .9 a?9. 0.7po 4.05
- - 4.106 1.4 57.4 0.859 9.90

% .997 1.9 92.9 0.61Z 16.0
* * 5.687 2.4. 136. 0.679 Al .9

2 6.592 3.0 197 0.6545 45.0
- - 7.7151 4.0 309 0.404 00.

8 .911 6.0 't414 0.419 In6.
11, 2I31 7.0 7U56 0.377 .?.5.
1 - 3.551 9.0 IZ 17 0.3356 405.

US i .993 *I.601l'U, SM~.1J5 , 0.03 K~tU~C FIT II 60FOR UP IJUWICN 0.9 AND 0.4 KM/SEC
US - 3.111 1 .1601%'. SIGa.US * 0.16 KMAc4:C FIT I?

6091 UP 130141LN 3.3 AND @.-I KM!L'&C.

C(#lMENrS:

1) SOURCE: COMPILERp ~ ~DATA Or 2-1I---1 AND 3 W(..RC LJ~4. I*C Tm2S SUMMAR9Y.
21 THE TWO-StF9Al0GT-L.INE CHARACTFR OF THE US UP I)AIA MAY BE ASSOCIATED

WITH A PHASE tRANSI"O4RATION:
L. V. AL *1t#XJER, A. A. 80A.~ANOVA AND R. F . TRUNIN
OOk.LADY AleAO. NALMK SSSP, V'OL, 121. P. 67. 1 1 CAS RUSS.
SOVIET PHYS. DOOKLADY VOL. 3. P. 761. 11"581 ENC.&..

3) DATA Or 2-1--4 AGREE WiUH THIS FIT RUT) ARE LESS PRECISE.
4) CO IS HIGHLYj TEMPERATURE DCPKND"NT: C01 10 DEO. C.? 1 .4'40 KM/SEC

C01 30 DCO. C.) 1 1.509 KMISCC
L. 9~MI.P0410, DER LLTRASCHAtL (S, HIM2T.L VERLAG. ¶GTU[ILPAP1 19541
8TH ED. P. 410

A. I14?

U06 47



PAGE 333
WATER SIUMARY

H?- 0

T * DIEO. C CO * 1.483 K?.SECSVO a 1,0019 CC/o

THE TABLE LISTS HUIOONIOT POINTS CALCULATED FROM THE FITS GIVEN BELOW.
UNITS AREz O ,/CC, KM/SEC, KBARS AND KBAR.CC/0 FOR THI ENEROY 0l1 FERENCE.

T ABLE

FIT RtlO0 US UP P V/VO C-EO

I 01go 3.316 .9 29.9 0.7Z9 4.05
4 . 105 1 .4 57. 4 0.659 9.1B0

- 4.997 1.9 92.9 0.612 19.0

5 - .687 2.4 136. 0,578 28.9

e 5 .591 S.0 197 0,545 '45.0
- - 7.751 4.0 309 0.484 s0.

- 8.911 5.0 445 0.g439 125.
II.231 7 0 '185 0. 377 24b.
i13,551 9.0 1 C17 0.3.6 4015.

US a 1.093 * I.5.1UP. SIC,,US - 0.03 KM'SEC FIT I
FOR UP LTkd.CfN 0.9 ANL 02.4 KM/SEC

US - 3.111 s* I.160.UP, SlGL.S - 0.16 iKs1. C rit 2
FOR ULP 004TLN 3.3 ANOD 8.7 KM'%5C.

1) •OURCE: COMPILEA
S DATA OF" -1-- AND 3 ,'RZ Ur-L. FOR THIS SLWAIY.!•; •l~a tK. TWO-STRAIGHT-t. INE C.HARACTER Cf 7W• US• UP" DATA MAY (K ASSt'O'IA1,£D

WITH A PHA5E TRANSFORMATION:
We~L . V. AL 'TG-lfJLCR. A. A. PAKANOVA AND R. F . TfIUINP DOKLADY AKAD. NAUK S¶SSR. VOL. 121. P. 67. '19581 RUSS.

'a SOVIET PHYS, DO.'KLADY VOL. 3. P. '761, 11958) ENGL.
3.i DAA O F !---4 AGREE WITH THIS r!T OUTr AKI.ESS PRECIS-,
4) Co Is HI041.f TEMPERATURK •EPLNDtNT: CO01O MtO. C.) 1.449 KMISEC

fit C0130 LTG. C.) 1"509 KMISECL. K I.MATNt, OCR ULTRASCHALI. IS. HIHCL VERLAG. TUI1UART 29541

6TH ED. P. 410.

A' ~U06/1I4077
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WATER [HYDROGEN OXIDlr

H12-O WRATER THAN 99.9 PER CENT

VO , 1-00? CCIO CO , 1.5 (I1/SEC

IN THE TABIL BELOW. DENSITY IS GIVEN IN G'CC. VELOCITIES IN 1M/MICRO-
SEC. AND PRESSURE IlN KILU8ARS.

RHO0 US UP P viVO

1.00 7.06 3,.32 235 .530
7.05 3.39 240 .491
6.09 5.44 240 .498
0.26 4,.b 378 .447
1c ."5 8.09 1040 370

S12.69- 9.43 1070 .3 *ý

13.09 0.71 1140 .3.5

US ' 3.09 * I, 64UP - ,IIAUP - 3,761 MtMMICHOSI.L FOLN UP LESS'I HAN J.1/6

US - 3.09 I. 164UP ?'IMICHOSIC FOR UP GREATER
T:•AN 3.76

COMMENMTS:

I IAC ES :It, REO. IC. AND MW IS. E,
t4.RIIOOYNAMICS Or NUJCLEAR MATYHIALS. P. i17 FFl. 'i'-
INTCRN. AT EN.1I•Y A GENCY. VIENNA

ATOMIC -Wt'.APON HKErARCH rSTAISn.151#tNT. ALIXPM.ASTON. rNGAANO
2) EXP(RIt4WNTAL TEC14NIOUL A

DATA REDUCTION tECHNI"OU( 1
THE SHOCK WAS PRO(MCED BY AN EXPLOSIVELY ACCELERATF.0 ENY ST(.L PLATIE.

TIC SHOCK WAS TRASMIhTEO THROUGH A STCLL PLAIE INTO THE SAMIt.E.
* 3) THE VELOCITY OF tff rLYINO PLATE AU) It< ,r-HCCK AND li.LWrACfL VLLOCITY

OF THE TAROCT PLATE , E( Mr.ASkW.D AS WiLL AS Tit. SAMPIE SiMA ACE ANL'
SHOCK VLOCITIES.

4- 4) DATA SCATtER WAS, AbOUT 0,03 HICROSEC.
* x 5 •5 CO cTIONS WERL MACE FOiR rLYING Pt ATE C|A•VATL.C Of UP TO I MIC.RQS'.

G i THE HIONE.R PRESSUIRES 1.R. OBJTAINED BY A "$'RICALLY CONVERGING
* 'SYSTEM.

71 ALL PELLETS WERE 5U0f4IODtI*C BY LEAn I0 RErAxr i.AICRAL RARcrACIION,

U06/14,77

[ .4
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WATER tH"(t.r!RIC OXIDE)

ie-O

Vol , 1.00 rc lo

TiE TAILE ELOW 01GIVE THE VELOCITY OF' .ELAXATION WAVE. C. AT TIE OIVIN
PRESSURE. TIH HUOONIOT STATE THE RELAXATION WAVE TRAVELS THIOUW IS
GIVEN BY US, U. P AND VIVO. VELOCITIES ARE GIVEN IN KY4iSEC., PR$SUI

"IN KILOBARS AND DENSITY IN O/CC.

TABLE

SOUN VELOCITY
PERPENDICLLAR TO SHOCK OIRCCI'ION

I4OO us UP p ivo C

1.00 4.42 1.5 6"7.a 0.656 5.60

US-

COMMENTS:

II SOURCEi AL'TSI4.J,(R L. V., KORMCR, S. 9.. 0PAH4NIK. M, I..
VLAL)IMIROV, L. A. ANO FINTIKOV. A. 1.
SOVIET PHYS.-JETP. VOL. II. P. 766 119603

2) EXPERIICNIAL TECHNIOUE B
3) 11( SOUN* DILOCITIES WERE OETEnIWDt 0 FROM THE CONIOUI4 OF THE FREE

SJ.PrAC£ AfIER IT AD OM'LD SOME DISTANCE.
41 THE IIASkWEO S4.kOO VELOCITY 15 SLIGHILY raMAI.LER THAN III VELOCITY

PI',ORHOI-1tiP - 1.-5 kM,I C.. #fl.IE TMN. DE.RIVATIVE IS IAKCIN ALOtIO
TIH HKUCNIOT.

5) VOl WAS QOTA140 FROM THE tlAk)(OOK Or CIIMISTRY AND PHYSICS iTH.
CHEMICAL PUSSER PUUL L%41NG CO. CL.Vi LAND. 01410. 19,. 19631 41•TH CO.

j~U66u/ 14077

II :



"TABLE
WATER (HYDROGEN OXIDE)
2-1 --- 2
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WATER IHYOROGEN OXIDE)

2e-o

TO a 20 DO. CENTIIGARE
VO a 1.0013 CCOt CO 1 .4029 KlIscc.

IN THE TABLE ELOW. VELOCITIES ARE GIVEN IN KI0E1CC., SU•E$ IN
KILOSARS AND DENSITY IN GiCC.

400 US UP P v/vo

0.9m8 3.:34 0-95 $1.6 0.716
- ,.093 1.1 , ,e o0.611

- %.536 1.60A '%.g 0.635
4-0 1.3 1.802 61.1 0.62o

77- i*7 1.906 96.1 0.6??
- 4.'•b' ."796 5.54 0o.bi
- 5. SM 2.305 133.9 0.576

%- .604 2.370 13?.5 0.577
" 1- ,601 it.3 '.3 130.5 0.J83

- 9.07 4.13 33.5.0 0,.896
- 9.07 4.04 342~.0 0.475

89.415 4.60 306.0 0.4%5
8.49 4..7? 400.0 0.444

- .59 4.7a 405.0 0.450
""9.7% 4.93 t,390 0.450

US 1 3.57 I.116"UP - 0.0g97uPb4? KM1S.C, %IG US 0.05 KH•S.C
BUT ,INCAR FIT IS ADEQUATE roR LIU OCLOW 4. KQ'bLC
US - 1.89 , 3.506UP K'il/,C, .5164 5 0,03 KtMSIC.

1) SO•UCE: WAi.LSH J. M. AtO RICr H, H.
JOI.NUAI. OF CfM'ICAL PHYSICS, VOL. M. P. 9311319%7)

.i EXPERIMENTAL TECHIOUl 0
DATA RE•,TTION TECMNIOU B
STANDARD MATERIAL ^,ST ALUMItU

31 THIE TOTAL. SCAITER IN US IS TYPICALLY 3 TO 4 PERCENT. AND TIC AVERAOM
VALUE OF US H4S A PIMOOABLC rRRCR Or AIWI? 0.5 PERCENT.
STHE UICERTAINTY III LIP IS COMPARABLE TO THIS AVARAGC. VALUE.

41 CO WAS OOAIN(o rF)M Tic AMERICAN IN'TITU1F. OF PHYSICS HANDBOOK.
'MCGRAW-HILL BOOK CO., N. Y. 1963) &1ND £D.

'I4

L 06 lo4T



TABLE
WATER (HYDROGEN OXIDE)
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WAATEIq

VO 0 1.00

IN THE TASBLE SELOW. VELOCITIES ARE GIVEN IN KM/€KC.. PRESSURE IN

XILOBARS AND DENSITY IN OjCC.

TABLE
---------------- SA E ............. ...... STANDAR -......

RHO0 US UP P V/VO UF$ UES
_AL.IUMINUM) tPLEXIOLASS)

1.00 5.835 2 M 1S3 0 .5 4,0
S5.900 N .270 134 0.615 4.510

5.7125 2.140 1?2.5 0.S6M 4.310
* 5.625 ?.115 1I9 0.6a4 4.230
- 5.555 2. 215 li 0.617 4.41?0
- 5.545 2.110 111 0.619 4.190
- 5.460 2.180 119 0.601 4?.8o0

* 5J195 2. 1160 114.5 0.607 P. 785
- 5.260 2. 1 L0 115 0.-505 2.860

- 5.23t e.140 I11 0.591 2.77"3
- 5.160 ?.005 103.5 0.61• 2.630
- 5.azs .96w) 103.5 0. 621 C.-6-n
- 5. IlO 1.9705 10.5 0.619 2.640
-4.30 1.915 W.5 0.604 2.460

4.1130 1.840 97 0.611 2.350
4.570 5.675 76.5 0.633 2.145

- 4.165 1.465 51 0.648 1.840
S 4.•90 5,39. 59.b 0.675 1.770

- 4.075 1.340 54.6 0.671 2.695
3.885 1.300 50.5 0.665 ,.615
3.635 1.100 40 0. 097 .375

- 3.465 1.110 38.53 0.64W0 5.360
- 3.625 .060 34.5 0.709 5.300

- 31411o 5.080 37.5 0.690 5.305
S3.240 0.970 31.5 0.697 1.170
S3.205 0.97P 31 0.697 1.545

US 1 ,51 * 15.8 LIP KM/SEC. S1o.us * 0.15 KMISEC.

COM1MNTS:

II SOURCE. ECRGER J. ANO rFAMUIONON C.
PRIVATE COINICAtION (I W41, GP. NO. 7, SCVRAN. FRANCE

?I CxPERIMENTAL TECHNICLC S
OATA PrEDUVtlON TrCNI"U 0StANDARD MATERIALS 0LEXIUATS AND ALUMINUM ALP4O ALLOY

ijrei 514,77

•4
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WATER

TO.- 2 0(0 C.j VOil..0037 CC/0

THE TABLE LISTS T IN IEO.C., RHOO IN O/CC. VELOCITIES IN KViSrC AND P IN
NBARS. RI IS RCr.ACTIVE INDEX. AL IS 1024 ALUMINUM

TALE

- -... .-. .-. .. SAMPL -.-.. ..... - STANCAD

TO A1O0 us UP P V/Vo RI urs MAT

291. 0.9963 3.87 1.29 '9.0 0.67193 1.'47 I. .%
a.. 0.9963 4.09 1.40 57.0 0.6577 I.482 1.73 AL
20. 0.9W. 0. 1.00 1.333

US.

COCININTS:

3 1 SOURCE: AJOEINS T. J. £AO RUOERMAN M.H.
,J. APPL. PHY'S.. V.37 P 47,0 11961)

ZI EXPCRIMCNIAL TCC0#hIIOUA: 0 AND Cl
OATA REDUCTON METHOD : 9

31 VOl AN RHO FIROM THE AH(RICAN INST. Of PHYS. HANDON., D.E. GRAY LDI-
TOR IMCG1IRAN HILL 9OOK CO. 19721 3RD LO.

41 UNCEPTAINTYi O(L USl-I.5 PLt.LNT
DEL UP-2.5 - M AXIMUI,
0DEL PI.1.3 -

U14401' % 77

!4

Ii
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CHLORINE TRIFLUORIDC

CL-F 3

TO w 0.0 'OR-0.7 0O. C. CO * 0.904 101/SEC.
VO a 0.5305 *OR-- CC/O

TH1 TAB.L LISTS DENSITY IN O/CC.. VELOCITIES IN KItfEC. AND PRESSURE IN

ITABLE

-mSALE STANDAR-
"",CO US UP P v/Vo LIPST I PIST)

1.095 3.2. 1.17 7?. 0.64 0.90 144..
3.94 1.61 1ft 0.'59? 1.14 ??0.

- 4.58 1.96 16s. 0.57 1.43 p91.
- 4, 2.i7 199. 0.554 1.61 336,
- 6.09 3.09 353. 0.49 2.31 665.

US w 1.318 * 1.640UP FOR UP LESS THAN 2.17 KM/SEC.
US a 2.147 * 1.26*LP FOR UP GREATER YHAN .• 17 KFIS'EC. OR
US a U. 941 • Z.I 'LUP"2. KM/SEC OVER THE TOTAL RAh1C
SIO.,US v0-034 KM/.CC.

COcMMNTS,

11 SOURCEt JEFFRIES. H. A. ANO WACKE'RLE J.
LOS ALAMOS REPORT: LA-3453 1l u9I
LOS ALAIK7 SC-ENlIFIC LAB., BOX. 1663, LO' ALAMOS, N. M. 07544

ia EXPFRII(NTAL TECi-NIOLU: B
OATA REDUCTION ICCHNIO:r• 8 aISTANIAHO HAT[RIAI E024 AL. ALLOY)

31 EROR ESTIMATES FOR US ARE: .02 .01 .0? .01 .10 KM/SrC.
ERRO" ESTIMATES FOR UP ARE; .00 .01 .02 .01 .10 KO 5EC.
IN THE ORDER OF THr TAME LISTING.

41 MEASURE•ENTS Or" CO AS A F'UNCTION Of' TEPVERATUP' ITI YIE-LDEDi
CO • 0.90411.0 - 0.00386't 0.00000T6*2,i KM/SEC,, BET4LEN T -60
AND •00 DLO. C.

i' .

,, IJO•,' 14 ,r1
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CHLORINE TRIFLUORIDE
1o0-9---1 •-
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U ~AlMqNtLIM SULrATC

IN-H)?-S04 N2-S-HO-04

smircrC SULVACE AREA IN tCM4*21/O- '540 AND 19001FOR ~1K LAST FIVE

ENTRIES IN 1IADLE III).

p.Y va*o~O. 7,g016 Mco.
Vol * 0.W3 M~O.

THE tALCS BELOW 'OlYC DENSITY IN OfCC, VELOCITIES IN KM/SEC AND

PRE6AJRC IN IK8ARS. PIST) IS THE PRC5SUR IN THE STANDARO.

ATABLC I

. . ... . -SAMLE-.--.-.-.-..-.-. TAIV&A0

ft"G us UP Lfs P v/vo P1511

1.73 319w 0.2o 0.45 14. 0.94, 10.

- 4.¶~4~ .6i6 I.~1 43.0,7 .

- 4.80 G.QS 1.66 77. 06806 59,

5 .031 1.46 3.0 147. 0.,'49 Ill.

- 6.16 1.107 200 0.696~ 161.

US *3,71 '1.34 UJP kN.*SEC.
SICiMA US 0.15 IvtISEC

TA13LE I1 ITJDR

"D10 LOS UP V S P vivo P15T)

1.6 ie.43 0.1mU 0.44 11. 0.067 to.

- 3.04 0.61 1.13 us . 0.814 119.

- 3.53 0.66 I.eI 38. 01809 30.

- 3.93 1.0 ?.94 64. 04'Ni 137

- 4.4?0 0.99 1 .8 al 6. 0. 764 151.

- 4.i4 Ills a2.51 79. 0.746 63.

- 6.198 1.137 3.65 130. 0.697 112.

5 .79 1.85 4.A9 170. 0.603 138.

US - 2.?9 e I,916UP - 0.I01iUP KMi.SEC.
SbIO.US * 0. 12 KM/SLC.

TAULE Ill

. . AMPI C---------- SIANflMO

U061 14,77 .V



PAGE 3441j RHOO US UP UFS P V/V0 P(ST)

1,3 5.16 2.31 5.0SU 15. 0.561 162.
* 4.74 1.79 110. 0.61 114.

3.51 1.21 2.96 5. 0.655 Go.
Z 1.65 0.81 1.93 20. 0.694 31.

- 1.57 0.36 0.56 7. 0.771 10.
- 5.50 2.50 178. 0.545 115.
- 5.35 2.1?9 159. 0.572 154.

4.64 1.63 115. 0.611 116.
- 4.• I.60 113, 0.616 114.
" " 4.40 1.76 10, 0.59 106. -
-,3.56 1.15 53. 0.677 55.

.- .76 0.71 0.64 26, 0.717 31.
5.40 1.16 5.6 ISO. 0.561 I14 - 4.54 1.77 4.2 104. 0.610 109.

- 3.36 1.12 49. 0.669 54.
2,57 0.96 33. 0M640 40.
1.76 0.41 9. 0.770 13.

US - 0.55 * 2.14 L0P - 0.376U'LF*2, KM/SEC.
SIO.US 0.15 KM/SEC.

COMK(NTS:

S1I SOURCE; JOW45M J. 0. AM WACK•LE J.,
HIGH DYNAMIC PRESSURE SYMPOSIUM, I.U.T.A.M., SEPT. II.lb !967
PAfIS, FRANCE,

21 LXPERIMtNTAL TECtHNIQU 0.
DATA REDUCTION TECHNIOUE- 0. S1AII2ARQO MATERIAL - LUCITE. 1ITH

US a 2.75 s I,'4UP AND UP - 0.5'UFS
31 THE SAMPLE.S W.ERE ANALYTICAL KEAGENI GRADE AMMONIUM $&.LVA!E WHICH

WAS PRESSED INtO 2.54 CM DIAMEITER DY 0,203 CM T141". wArER3.
41 VOI WAS CALCULATED USING lit LATTICE CONSTANTS A , 7.'13,

B. % 5.993. AND C. w 10.56. AN•C¶,S FCO' A ORTHCOH,"IC CELL.
WYCKOrr, CRYSTAL Stf,,ucr'V s VOL.. I lJOHN WILEY AND S4.N1, NEW YORK,

~19631 2ND. £0,

15! ESTIMAtED PER~fNT UNCER1AINTIES ARE 3,5 IN PSTI 21,0 IN UP, 2, IN US
2,. IN P '.NO $S IN ViVo

Al

UOS'114,'77,l
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23-1---

CARBON DIOX IDO

c-ce

TO w I8 DCOONEES KELVIN
VO - .684 C¢IO

IN 1IN TABLE BELOWI. VELOCITIES ARE GIVEN IN WI/MICROSEC, AND PRECSSURE IN

K ILODBAS.

TABLE

US UP P viVo

3.57 1.03 53.4 .788
S.30 2.14 167 .&I1
7.71 3.68 412 .58
9.Ot 4.7•g 631 .4,7

US -'.r * 1.g3-UP - O.080-UP-,? KMIISEC. SIO.US*O.08

COMMENTS:

I1 SOUCE-: ZUBAREV, V.N. AND TELEGIN. 0.5.

SOVIET PH4Y•. OOKL AOY. VOL. "7. P. 3 11 9WI61
2) EXP1EI•ENTAL TECHNIOUE A

DATA RLOUCTN IC*HNIXUE 6
ITHE ACIAAT ANO HUIONIOT A.RE ASSUreD IDENTICALI

3) EACH POIN'T IS AN AVERACGE Or 4 TO 12 MEA%.J ENTS W!ITH A MEAN SOUARf.
DEVIATION OF I TO 2 ICKENT.

:,1b/1,177
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23-10--- I
CAR9OTE TRACHL.ORID:

C-CL4 99,o WI. PERCENT

TO w i? TO 30 0D0. C. C0122 DEG. C.) - 0.03 1041SEC.
VO a 0.6511 TO 0.6353 CCO.

THE TABLC LISTS TEIMPRATURE IN 010. C.. DENSITY IN OCC., VELOCITIES IN
KP/iSEC. AND PRESSURI: IN KWAR. JUS AND DUP ARE THI UNCEF4TAINTIES IN US
AND UP

TAB.L

------------------- ----------SAM'PLE..--------------------- SIANDAM -

T WO0 Us OUS UP OLP P V/vo US(STI OUSISTI

22 1.590 2.32 0.01 0,56 0.09 el, 0.7W 5.23 0.07
29 1.577 2.27 0.01 0.69 0.04 n5. 0.697 6.02 0.03
26 1.571 2.47 0.01 0.69 0.O4 27. 0.72? 6.02 0.04
2e 1,571 2.79 0.01 O.6 0.08 36. 0,702 6.16 0.04
2 % .50 2.91 0.01 0,90 0.03 41. 0,69a 6.22 0.03
20 1.Sg. 2.95 0.01 0.90 0.04 42. 0.694 6.23 0.03
19 1.596 3.28 0.01 1.12 0.03 59. 0,61A 6.43 0.02
3a 1.571 3.32 0.01 I.?0 0,02 63. 0.637 6.50 0.08
14i 1.606 3.46 0,01 I,.0 0.03 67. 0.652 6.5 0.02
2Z 1.591 .44. 0.01 1.23 0.02 67. 0,643 6.54 0.08
I 1.596 3.50 0.01 1.3 0.08 74. 0.sa1 6.62 0.07
29 1.577 3.74 0.01 1,49 O.0a 89. 0.601 6.70 0.02
29 1.571 3.96 0.01 1.57 0.01 95. 0.594 6.66 0.01
14 1.606 4.08 0.01 1.61 0.05 106. 0.604 6.92 0.0%
27 1.580 4.07 0.01 1.65 0.02 108. 0.596 6.95 0.02
a. 1.571 4.27 0.05 1.86 0.09 2•J. 0.%5 7.14 0.09
20 1.571 4.5P 0.01 1.96 0.02 140. o.66 7.26 0.01
Z4 1.506 4.66 0.01 0.00 0.02 148, 0.572 7.31 0.01
19 1.5I 4 1,"I 0.01 L.0'. 0.04 153. 0.566 7.35 0.03
30 1.574 4.06 0.01 P.26 0.03 174. 0.537 7,56 0.05
12 1.610 5.3'4 0.02 2.46 0.03 211. 0.540 7.80 0.03
27 1.WO 5,21 0.01 0.53 0.02 .06. 0.515 7.63 0.02
23 .508 5.72 0.03 2.87 0.07 260. 0.499 8.20 0.06
N 1.571 5.69 0.02 2.98 0.05 266. 0.*.77 6.p9 0.05
ft 1.571 6.13 0.03 3.13 0.03 303. Q.462 9.46 0.03
25 .56.4 6.44 0.05 3.37 0.09 344. 0.476 0.74 0.06
19 1.506 6.60 0.02 3.56 0.04 387. 0.7•'. 0.97 0.0%
26 1.562 6.72 0.02 3.5P 0.08 364. 0.4•1 9.00 0.06
07 .500 6.73 0.03 3.70 0.09 396. 0.455 9.06 0.06
,4 1.566 7.13 0.03 3.96 0.06 450. 0.4.41 9.39 0.05

23 .5A 7.55 0.08 4.34 0.06 520. 0.42 9.77 0.06
23 1. 59 7.96 0.03 4.5" 0.06 57R. 0.432 10.00 0.06

to I.59w 6.06 0.06 4.69 0.13 60. 0.416 10.17 0.12
27 1.560 8.2• 0.04 4.69 0.11 610. 0.431 10.19 0.10
25 1.504 6.26 0.03 4.79 0.10 6f6, 0.421 10.e6 0.09

US - A # i*UP, WITH A o 1.47 Ki¶'!C. - 1.5I7
slO.A q 0.05 KTIISEC. 2Gl.0 • 0.03

OrP US TKNEEN 2.3 AND 4.7 KII"SEC. AND

I 4 UO/ 14177
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1 ~PAGE 344
A • 1.97 KM/SEC B a 1.31

SIO.A • 0.13 KM/StC 510.8 * 0.03
FOR VS GREATER THAN 4.7 KM/SiC.

COMEIN'St

I1 SOURCEI DICK. R. V'.

LOS ALAMOS SCIENTIFIC 
LAO. (THESIS)

LOS ALAMOS SCIENTIFIC LAB.,
LOS ALA.MOS, WOX 1653o INF. MEXICO 91754

2) EXPERIMENTAL TECHNIU0t.: A
DATA REDUCTION TECHNIQUE: 3 STANDARD MATERIAL RON% AL ALLOY WI, TH

US a 5.460 * I.316*UP RND00 a C47. /CC
AND ORINECISCN GMMA • .

31 THE SOUND SPEED CO HAS A DENSITY DEPENDENCE 0IVEN BY MIVOIIIC0)*aIi3)
S., 14HRE S IS 94.41. 94.3' AND .94.W AT 0, 1 30 AND 50 0CO.C. RESP.

AND MuICOLECULAR WEIGHT. BERGMANjN L.., OCR ULTRASCHALL IS. HIRZEL
VERLAG. STUTTOART, 1954).

1 4.
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23-1 I --- a
CARBON TE TRACHLORID1E:

C-CLII

TO a •.•25 0DE. CENTIORADE
VO - O.O-0.53. CC/0. Co 0.940-0.930 IK1/SIC

IN THE TABLE KLOW. VELOCITIES ARE rCIVEN IN KM/SC.. PRESSURE IN

" K~~lILOBARS. DENSITY IN 01CC. AND TEHtFERATUME IN OM:O CENTIORADE.,

S~TABILE

10 RHC0 US UP P V/V0

c• -1 .577 4.95 2.23 171.0 0.539
€ae 1.590 3.51 1.3275 "73.9 0.62a

US.

CIOMMENTS,

1) SOLRCE: WALSH J., H. AND RICE M. H.
JOUX.RNAL OFr CIIEMICAL. PHYSICS. VOL. 2'6. P. 815 (19571T

a) EXPERIMENTAL TECHNIOUE B
DATA REOUC! ION ITCENIOUE 8
STANDARO MATERIAL 24ST ALUMINLUM

S1 THE VALUES F0R CO WERE DETERMINED BY INTERPOLATION Or DATA POINTS
OBTAINWO FrROM THE AMERICAN ',NSTI rUTE OF " PHYSICS HANDBVcOOK, (I•QOAAj4-
HILL B0OK CO., N. Y. 196531 24 ED.

I

L Ijs

4.U~ I /
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1 r •, R3-10---3 '

CARBON ICTRAC$.ORIOC

S~C-CL4

TO * 10-44 CEO.CENTIORADE
VO • 0.610- 0,S50a CC/0

IN THE TABLE BELOW, TEMPERATURE IS GIVEN IN ODOREE CENTIRIADE, DENSITY
IN GICC. VELOCITIES IN KM/SEC., AND PRESSURE IN KILOSARI.

TABLE

S L-------------- SMPL ............... STANDARD

TO RH00 US UP P Vivo US

19 1.S6 4.75 2.17 164 0.543 7.45
3 1.54 4.460 1.96 13 0. sw 7..0
42 1.545 4.03 1.67 104 0.56 6.90
44 1.539 3.7• 1.46 83.5 0.608 6.67
41 1.548 3.50 1.26 68.5 01631 6.40
35 1.560 3.82 1.56 93.0 O.592 6.75
10 1.516 4.33 1.90 133 0.561 7.16
3 . .568 3.97 1.58 98.4 0.60e 6.77
38 I.Sj4 4.,75 Z.17 100 0.544 7.43
27 1.584 3.53 1.35 75..5 0.616 6.56

US - 1.62 1 i.44UP Kit/SEC. SIGMA LP * 0.04 KMISEC,

COMEtNTS:

I1 SOURCE.' MITCHELL A.C. AND KEELER R.N.
PRIVATE COIfUNICATION 119671
REVIEW Or SCIENTIFIC INSTHUMiNTS (TO BE PUBL,*HE&OI.

?I EXPERIMENTAL rECHNIOUE A
DATA RfOLtION TECINIOU(I 9
STANDARD MATERIAL ?04?4 ALUMINUM. "HIRE US 5.355 345't1P KN7/SEC.

SEE MATERIAL 2s9 -6.
RHOO - P.705 *OR- 0.003 0,CC.

3) THE EXPERIMENTAL UNCERTAINTY OF THE MEASURED SHOCK VELOCITIES IS
. NWIT1HIN I PERCENT, -THE UNCERTAINTY OF CAR9ON TETRACHLORIOD PRESISC•RC

DETERMINATIONS ARC BCTIIE'N 3-b PERCENT.
* 6 '1 IN THE ABOVE TABLE. ALL THE EXPfERIMENTS WITH THE EXCEPTION OF THE

LAST ENTRY HAD EXPLOSIVE IN CONTACT WITH TICE •ASE PLATE. THE LAST
ENTRY WAS OBTAINIO USING A SLOW VELOCITY ALLU4INM FLYING PLATE.

51 REAGENT GRAOE CARON fETRACHLOPtIO WAS USEO. TC SAMVPLE ONSITY AT
M DEG. CENTIGRADE) WAS 1.594 '0k- 0.001 GO(C,

61 PERCENT CCNSITY CHAN(C WAS CALCILATED USING THE FOLLOWINO EXPRESSIONt
VIT) a VOI1 * AT * 8IT'eoh * Cites3ti
WHERE VO IS THE VOLUIE At 0 DEO. CENTIOGRAM

A 1 .11838'I00I'131
8 w 0.83M81i10""1-61
C * I.5135"10*'i-l1

UO/14/77
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HANOBOCIC OF CHEMISTRY AND P'4YSICS (THE CHEMICAL RU9E PtBLISHINO CO.
CLEVELANDC. OHIO, I-196EI931 44TH ED.
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C AR9O 0 DSUL F I DE

c-Se

TO a 17-33 ECO. CENTIGANOC
vo a o.sv5-O.BIS CClo CC. 1.12--17 KM/SEC.

IN THE TABLE BELOW.d VELOCITIES AKC GIVEN IN KVSEC., PRESSURE IN
KILOBARS. DENSITY IN GO'CC, AND TCIPCRATLiR IN CEO. CENTIGRADE.

T ABLE

TO RHOO us UP P V/VO

33 12143 4.52 2.412 129.5 0.441

!7 1.227 3.37 1.415 56.5 0.990

LISa

COMMENTS:

11 SOURCE'; W.ALSH .3. M. AND HICE M4. H.
XX"J~AL OF CHEMICAL PHYSICS. VOL .26, P. 015 419571

21 EXPERIMENTAL TECHlIIOUE B
DATA REDUCTION TEC44NIOUC 0
STANDARD MATERIAL 24ST ALUMIINUMI

31 TiC VALUES FOR CO WEK E CTERMINP( BY INTERPOLATING THEF DATA POINTS
OBTAINED FROM THE AMERICAN INSTITUTE OF PHYSICS NAICIBOOK. IMCORAW-,
HILL DOCK CO., N. Y. 19671 .2,0 £0.

L 1206/ b4t77
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C-Sl €9, WT. PERCENT

TO a le 10 13 I0(. C. CO(? CEO. C.- 1.16 2I0SECC.
VO a 0.78. tO 0.901 CC/O

THC Tla.M LISTS TEIMIRATU! IN DG0. C., VELOCI11CS IN 1'/S1C.. DENSITY
IN OeCC, AND PR[SSUIR. IN KBAR. DUS AND DUP ARE THE UNCERTAINTICS IN US
AND LP

TABLE

- -. .-AI----------PLE . .-. .- ..------ STANIARDJ -
T M400 US DUS UP oUP P V/VO Ls.tSl OUSIST)

22 1.260 2.47 0.01 0.59 0.09 I2.5 0.761 5.93 0.07
29 1.2%9 2.41 0.01 0.71 0.04 ?1. 0.705 6.0? 0.03
20 1.251 2.59 0.01 0.71 0.05 23, 0.7?7 6.02 0.0.
29 I .1 e..94 0.01 0. 16 0.03 3?. 0.707 6.16 0.04
2., I.-nl .06 0.01 0.93 0,03 36. Lj.696 6.? 0.03
20 1,263 3.09 0.01 0.9% 0.0. 36. 0.697 6.Z3 0.03
19 ..264. 3.39 0.01 1-7 0.03 !.D. 0.b55 6.43 0.0a
2 1, -15 3.43 0.01 1. 0.02 54.. 0.634 6.50 0.0?

14 . .272 3.47 0.01 .26 0.01 W6. 0.636 6.W 0.02
2 .2160 3,47 0.01 1.29 0.W. 56. 0.62, 0.54 0. 0.?
is 2.a6 .1.51 0.01 1.39 0.08 62. 0.603 6.62 0.07
29 1.?-9 3.52 0.01 1.59 0.03 70. 0.549 6.79 0.02
29 .249 1.5,5 0.02 .68 0.01 74. 0.527 6.116 0.01
I4 1.2712 3.65 0.01 2.7'q 0.05 81. 0.53W 6. ? 0.04
Z? I,_-..3 1.62 0.01 2.78 O.U2 01. 0.50L7 6.95 0.02

8 1.25MI 3.70 0.01 2A0 0.10 95. 0.468 7.14 0.09
Z -:51 5 4.02 0.01 .2 13 o.0.2 207. 0.471 7.26 0.01
24 1.2157 .. 18 0.00 2.17 0.02 II4. 0.401 7.31 0.02
29 1,264 4.20 0.01 2.22 0.04 118. 0.473 7.35 0.03
30 1.240 4.40 0.01 2.45 0.03 134. 0.444 7.%.5 0.03
I1 1.275 .. 06 0.02 2.67 0.03 165. 0.451 7.00 0.03
27 1.253 4.80 0.01 2.73 0.0? 164. 0 43' 7.83 0.0?
P3I .2`58 5.23 0.00 3.11 0.090 0'0. 0.406 9.20 0.06
20 1.251 5.20 0.02 3. X7 0.06 209. 0.3W? 6.29 0.05
21 12 .i 5.68 0.03 3.39 0.03 INI. 0.403 0.40 0.03
e5 1.2-5 6.0% 0.03 3.64 0.03 276. 0.399 0.7' 0.00
P) 1.266 6.4•6 0.02 3.94 0.04 314. 0.406 9.97 0.04
t. 2.25'. 6.36 0.02 3.90 0.07 311. 0..3*N 9.00 0.06

21' 1.2533 6.1,4 0.04 3.96 0.09 Q,)1. 0.383 9.06 0.09
2' .-- ?7 h-3 0.03 4.30 0.09 364. 0.361 9.39 0.05
23 1.250 7.3%0 0.04 4.65 0.07 429. 0.368 9.77 0.06
23 1.Z56 7',6' 0.05 4.07 0.07 4•.6. 0.362 10.00 0.00
111 1.266 7.03 0.03 5.03 0.14 499. 0.357 10.17 0.12

27 1.253 7.99 0.00 5.03 0.!2 503. 0.370 10.26 0.20
25 2.,5- 9.09 0.05 5.12 0.11 500. 0.367 10.28 0.09

US - A * OUIP WITH A I 2.9q 2"1'SEC. 9 * 1. 46
IG.A• 0.09 KM4•tC. SI2.9 * 0.06

IOR US TW.(?iN 2.4 AND 3..5 K'iAC. AND

14 4 7



PAO . 3"a
A - I. -5 KM/SEC. 8 a 1.3Z

SIO.A a 0.06 KM1VEC.. SI0.B - 0.01
FOR US KIYWC N 3,5 AND .! KMISEC.

COwIcNTS:

I) SOURCE: OICK, P.D.
LOS ALAMOS SCIENTIFIC LAS. (THESIS)
LOS ALAMOS SCIENTIFIC LAS.,
LOS ALIAOS. BOX 5163. NEW MEXICO 97"44

a) EXPERIMENTAL TECHNIGU: A
DATA HEOUCTION TECHNIOQUE: S STANDARD MATERIAL P0N AL ALLOY WITH

US " 5.460 0 I.319*!UP 0 * R.7004iCC
AND GRUNEIISCN GAMMUA 2 .&e

U10ff 141'71

I 41
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QU.ARTZ SUMMARY'

SI -01

VO a 0.3774 - 0.625 CC/G
VOl. 0.377% CC/O

THE TAKLE LISTS THC HU(OONIOT POINTS CALCULATED rfRlo TIC fly OIVEN UCLOM.
u'a115 Are G'CC. Km's~cC.x K Am xw xi FUI.CO R THE CNERGY OiFTEMnc".

TAKE

ANO0 us UP9 P vivo C-CO

2.65 5.99 ow I 3m6. 0.5m1 51.8
- .969 3.0 546. 0.563 %S.0
- 7.734 3.5 717. 0.5147 51.1
- 9.576 4.0 Wog. 0.534 00.0

10.to.:,.0s 1351. 0.509 125.
11I.72a1 6.0 1064. 0.498 190.
12I.453 6.15 R145. 0.476 ell.

2a04o 5.1703 1.5 m6 0.517 31.0
- 5.976 3.0 3W5 .0.499 45.0
- 6. 75 3.5 w 1 0.49? 61I-a
- 7.51? 4 0 6I- 0.456 60.0

1I60 4.531 2.43 105. 0.460 51 "?
- 5.316 3.0 255. 0.436 145.0

- 5.979 3.5 315. 0.415 812.
- 6.620 4.0 424. 0.395 50.0

US *1.214 * ?.0120uP 0.044*I.P'o? - I.23710.1615-RHO0:
*0. 6A1,.65-4O01&'4 - 0.38.3(?-65-RHOO1UP
FRl UP ET9*CN II L I"I T Or TIC TABLE

520.1)5 a 0.11 K~vACC

COMMENTS&

11 S019CC: COIVILER
Zý DATA Or AND--..6L 7 ARE USED IN THIS S3JflRY- THE

LIP46a TERM IS CAUSED BY THE HIOICST Pf4CS¶SA PCINT OFl4--
ONLY. IICIOHIS Or 4 WCEK GIVEN TO THE DATA Or 24-1--~4. 3 TO THOSE Or
24-1~-5. 4 AND 2 10 241%-I-. 1 TO Z4-1---7.
ONLYr THE DATA IN THE (HIGH PACSSfW1C STlISH0VIVC PHASE ARE USED.

31 AT LOWER PRESSLK ANl ELASTIC PRCURSOR WHV0S STRESS (FRESSMI.C LEVEL
DEPENDS ON TIC MAIN WIAVE APPEARS. THIS PlC IlNON COMPLICATCS THE
ANLSS INITIALLY POROUiS SAMIPLES ARE IN ACOITIOIN OU.ITC NOl44IFORMI
At THESE LOW PRISIUMS DUE TO WlIE 9104 DYNAMIC StRENOTH Or QUARTZ.

143 G0OD REPOIESENTAT IONS Or LOU PRCSSURE DYNAMIC PROPERTIES HOWEVER ARE
SWILL OSTAiNA9jLc Froom Am--- "r 7 O POROUS softCs Amc riNm
84-1I--- 4 kO 5 9rOA SINULE CRY*STA.LW " USED SAMIKC¶i.

SITHE SOUNSPCCD 4T SIISHO'VITE ISt CL *11.01 KM/EC

1)06' 13477



I ~. -PAOE 3w?

CO a 0.826 - AT IaJ~40.2I,?7 OCC
0.94. CKi4O AMERICAN OCOPHYS UNION. TRANS., V,5'. P.475. 119731
THE £xPANsioeN courrICIENTS KTbLCN T a 0 ANDO 600 DEG. C. ARCr
11/1.1601.1T of.8 .g OlT)I*01-6 PER DE0. (C AXIS)
(It/VIDV/DT *(.160 .0300T141090-6 PER 0(0.
WHERE THE L*XERIAINVIES AME UCTIEN 0.5 AMO 1.5 Ora TIE rIlAST THERNF
AM' KTICEN 0.021 ANO 0.083 FOR TIC sECOIC.

J. SCOTT WEAVER ET ALL 1910

r~ 4 7
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SANDTONE01 COCON4INO

QUJARTZ S I-Oc! 97 PERCENT BY WEIGH4T
MICROCLINC fORfl4OCLASEl K-ALIS13-0g1 3 PERCCNY BY W.E IGA4T
POAOS I TY 24 PEC1CNT
GRAIN SIZE .12 TO .15 MM1

VOl .3713 CCi'O

* ~TAKLE I LISTS ?HE l&JOONIOT VELOCITY DATA IN ik4i/SECC TABLE 11 LISTS THE
INITIAL DENSITV IN O'CC. PRESSURE IN KSAR AND COMPRESSION CORRESPONDING

* ~TO THE TABLE I EtNTRIES. D STANDS FOR SAMPLE THICKNESS AND SNO IS THE
SOURCE EXPERIMENT NUMBER. STM 1S THE STANDARD MAIERIALt PLEXIOLA~ePLEX

TABLE I

. SAMPLE - - - --- -------------- SANDARD

NO LISI LVSl 'UPI US2 IrSI UPa US STH

4. 14 a.o W .7'. 1.16 AL.
a 1 .059 2~.2% 1.53 2.005

3. 301I.95 1.216 1 .77
43.141 1.61 1.11 1A.5%

s.sa'i a-Ue 1.09 a.46 PLEX
S3.1p6 1.99 1.0a !.25i

7 a~w 0.312 0.1se 2.305 0.699 0.317 0.4336 AL.
8 2.053 0.148 0.07'. ý. 305 0. 499 0.371 -

9 4.305 4.4191
10 4.481 3.937
11 4.600 2.96 AL
12 2.705 0.300 O.t5' . ,35*. 1.00 0.475 1.076 PLCX
13 3.007 0.172 0.006 a.357 I .&V 0.500
14. 4.615 a.61??
Is 4.5"9 2.b40
IS 4.633 e.041 2.071? AL
17 2.793 0.975
Is 3.11 1.090
129 3,052 1.109

Oa 4.26 1,76
lel 4.29 k m9
P2 3.0650 0.061
1?3 3.007 0.090

24.a403 01796
IS 1.001 0-c6

IS 1.6010.066

*S t." 6 0.SBULP KMPSCC. 010..15 0.13 2049CEC.
FRC UP BELOW 0.1 KM/S[C

UW aIAS6 IOA*L KNSEC SloU' BEa, 0.09 AND . K/IC
'.3* I1S~ FMORC I0UP BEWE 0.17 AN/SC.1 cm

U00/I4/n7
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TABLE II

NO RHOO PI VI/VO Pi Va/VO 0 SNO

I 1.9B1 1'' 0.567 6.3a 9"714
2 I Z4 0.610 6.35 -
3 63 0.606 6.63 9275
4 - 70 0.633 6.43 -
5 73 0.6.1 6.35 9969
S61W 0.674 6. 31 -

7 - 6.0 0.942 is 0.786 5,07 9107
a - ', I ..'7" :0 0.76 9.19

II - 173 0.569 0.00' 9106
12 - 0 UMI, 23.8 0.765 6.34 91W03
13 - 5.1 1..71 24.9 0.709 9.W -
le - t6o 0."59 0.00" 93.42
17 2.00 49.9 0.607 6151
10 1.97 66.0 0.650 76
19 1.975 66.2 0.632 7061
10 1.96 146 0. 56 7809
21 2.00 171 0.535 6154
22 2.031 5.3 0.972 8g69
23 - "5.5 0.970
24 2.000 39.5 0.600
m 10.6 0.967 -

26 2.1 0.956 -

TABLE I I

NO Us P Wivo

07 4.06 2.15 ?07. 0. 56
29 5.219 Z.75 293. 0.T70
a 5.71 2.82 317. 0.506
30 5.97 2.99 352. 0.499

LOS

* COMMENt%.

Ii SOUPCEi GOFCOSON. V.O.. AHRENS. ?.J. AND PEIERGEN. C.F.
* REPORT NO. AFCAL 63-662

SfAWO RAESEARCH INSTiUtE. MENLO PARK. CALIFORNIA.
CATALOOUCO BY DCC NO. 413019 MA7CH 1963
AHRENS. T. J. AMD OROSON JR.. V. 0.
,J. OCOPHYS, RES., VOL, 69, P. 4639 119641
AIRENS T.J.. ROSENNRO J.T.. RUDEIA AN M.N.
OYN4AIC PROPFRT ItS OF ROCKS
PRmOJCCT rou-4o96. REPONT OASA 1066 (SEPT. 30 19166
STAWORIO RESEARCH INSTITUTE

IENLO PARK. CALIF., USA
a) CXPRICN1iNAL t[CHNIOIJ CI EXCEPT FOR NOt 18 20 21 22 AND 83

'VIN 14,77



UrSED METHOD 0 PAGE 305

IN NO: 24 • 15 AND 21
AN XRAY METHOD WAS USED

DATA REDUCTION METHOD B AND D WITH 2UP-UFS,
3) ° INDI4CATES VALUES OBTAINED FROM EXTRAPOLATION OF EXPERIMENTAL SHOCK

VELOCITIES TO ZEiRO SAMPLE THICKNESS.
4) PI AND VI/VO OBTAINED FROM US! AND UPI. EXCEPT FOR LAST PI ENTRY.

WHICH WAS OBTAINED WITH A QUARTZ TRANSDUCER.
PC AND V2/VO WERE OBTAINED rROM THE INTERFACE CONDITION WITH BRASS
AND ALULIINUM STANDARDS.

5) VO! LEADS TO A 26 PERCENT POROSITY INSTEAD OF TiE 2-4.1 PER CENT
MEASURED BY THE ABOVE SOURCE.
VO1 OBTAINCO FROM OUARTZ AND MICROCLINE DENSITIES OIVEN IN:
DANAS MANJAL Or MINERALOOY IJOHN4 WILEY AND SONS, NEW-YORK 1953)
IST ED.

* I

U0OS/IqdI?



1 TABLE I

SANDSTONE COCONINO
24-1 --- I

-• ~~~4.0 ,i . .

• ,0 ,,-------,---

3.8

3.6

* 3.4

, 3.2

t,

x3.0

2.8
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* 2.6

-* 2.4

2.2

"* t
0u o

9Ip
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TABLE

S24-1!---1I

,t

'~ 
X•i ~4x

kx

i<

t-I

I, -3 x

t• -.

o --J
ii";upt

!I



TABLE 111
SANDSTONE COCONINO
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SILICA ISAND)

SILICONOIOXIOE S 1-O2 100 PERCENT
PARTICLE SIZE LESS THAN .075 MM. L. PERCENT. TO .15 MM MAXIMUM
POROSITY 41 PERCENT

VO 0,633 CCUO

IN THI TABLE BELOW, DENSITY IS GIVEN IN OWCC. VELOCITIES IN MMIMICRO-

SE C . ANO PRE SSURC IN KILOBARS.

TAKEC

RHOC US UP P WV.'

1.56 3.13 1.17 58 .6M
1,5 3.a3 1.16 59 .641
1,59 3.42 1.61 89 .59
2.56 3.47 1.70 VS .510
1.56 4.26 2.25 150 .472
1.62 4.a7 2.23 153 .474

US 1 2.9 * 1.0? UP KMI.CC, SIO.US - 0.14 KM/SEC.

COMMI£NTSt

II S0URCE, RASS. R.C.. IHAK, H.L. AND CHARAI, A.J.
REPORT NO, SC-4903 RR (1963)
SAM IA CORPORAI ION. ALBLIOUQL•CR . N. H.

L) EXPERIMENTAL TECHNIMI A
DATA KUOUCTION TEC4NIOUE

TECHNIO#IX usE rERRO ELECTRIC TRA•NSDICERS TO MEASURE THEr ARRIVAL (Y
SHOCK WAVES AT SAMPLE AK) DURIVER P.ATC StMWACE.,

31 THE INTCRFACE WAS HATCHED 1.4ItH tHE ALUMINUM NXLKONIOT REFLECTED IN THE
PRESSURE - MASS VELOCITY PLANE.

LIN

!,I ........ l



TABLE I
SILICA (SAND)
24-1 --- 25

4

XX

* ~3

a
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SIL;CA (SANDV)

SILICONDlOXIOC SI-Oe 100 PERCENT
P'ART ICLE SIMI LESS THAN 0.075 MM1 - 110 PERCENT. 7O 0.1,5 MM1 KAXIIUI.
POROiSITY 22 PACRCNT

vo 0.6.61 CC/0

IN 7KC TABLE S(LOW. DENSITY IS GIVEN IN O/CC. VELOCITIES IN l94IN1CtO-

SE:C. A40D PALSSUSIC IN KILOBARS.

TABLEC

RhO0 US LIP P VtVO

?-oa 1.6.5 1.07 75 .690
Zý16 3.70 1.6.6 115 .6015
2.03 6.79 Z.03 197 05713

US 1.8 1 .6.2 UP KPI'C. SIGUS 0 .24 KM/SEC.

11 SOUFCL: B3ASS. R C.. HAWK. H.L - AND CHAUAI . A...S
RCJPURT NO SC-4903 RR 119631
SANDIA CORPORATION4. AA'LUUoLEXM~. N. M1.

I' EXPERIMENTAL TMCial" A.

DATA REDUCTIC~i ?[:C4IOIC 0

SH0(i. WAVES 41 SAMfL.E M.O C0IER PtATE SURFACES.

PACSSLOE - ASS VELOCITY P'LA"C.

* ~UOEW 14177



TABLE I
SILICA (SAND)-4=--=3
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QUARTZ CRYSTAL

VO - 0.377 CC0O CL (COMMENT i1 CO , 3.69 KPISEC
Vol * 0.377. CC/G

IN TAILE I BKLOW. OENSITV IS OIVEN IN i O:CC., AND VELOCITIES IN 10MICM C.
roR CXPL.AwTIoN Or Oirrv'xNt LPi VALUES. SE COMMENTS. CUT DESIONATES
TI, cYS)TAL Axis KwmIICIcutm 10 tIc sHO1CK TrAT. 10 IS FOR
"IDENTIFICATION CTIlEEN THE TABLES.
IN TABLE II. PRESSURES ARE GIVEN IN KILOSAPS IAI, VELOCITY IN XIIACC..
SI DESIONATES TiH STANDIO MATERIAL PI IS THE PRESS4UR JUST AICAO (W
WNAVE I. PL a PLEXIOLAS.

TABSLE I

10 IHOO USI UPI UIPI UPI U15 UPL* ULF CUt
MAX. MIN, AV.

I 0.65 5.99 0.33 0.Z75 0.00i X
I - 5.W1 0,34 0.P75 0,9
1 5.93 0.37 0,29 0.31? .89 0.43 0.8 -
4 6.00 0.40 0..3• 0.36 4.'. 0.67 1.3Z
5 - ' !0.g1 0.35 0.37 5.11 0.65
6 - 5.07 0.4 0.0 0.415 5.2' 0.91
"7 6.10 0,.' 5.64 1.11.
* - 6. 1? 0.525 0.46 0.50 5.69 1.69
g 5.99 0.51 0.127' 0. 2W3

110 5.9 0.3' 0.25 0.305 5.14 0.6-
1l1 5.09 0.41 0.39 0.40 5.61 1.01 I.i" -
I1 6.03 0.35 4.7'. 0.71 2.1 -
13 6.0', 0.36 5.s1 0.03
I' 6.1 0.45 5.61 1.25
Is 6.,1 0,57 5.76 I.6•

'!6 - 0.61 6.1 2.1%
17 - 6n Z1.70
18 - 6.66 .89-
19 6.95 3.03

11~.70 3.5W
S21 7.63 3.50
2k 8.10 0.49 0.44 0.455 4.6" 0.066
Ps 6.17 0.50 0.46 0.46 4.86 0.6-
04 " 6.2% 0.60 0.50 0.59 h.47 I.l
25 - 6.16 0.66 0.6. 0.65 5.-61 1.71
26 - 6. 1a 0,60 5.66 1.30
17 6.66 1.69

"* Im - 6.95 13.0
9 2.65 7.70 3.50 Y

S :o0 - 7.7 3.We
SI - aS.I 0.32 0.16 0. 2" 2
S3 - 6.07 0.39 0.3'. 0.35
33 7.13 0.69 0.60 0.605
P. - 7.1 0.6h 0.57 0." Iles 1.3
is 7.''. 0.71 0.665 0.6 4.71 1.3

UOW14'77



PAGE 5
OUARTZ CRYSTAL

ID 1400 USI UPI UPI UPI USE UP? UFW CUT

38 - 7.1 0.73 0.71 0.7,
37 - 7.76 3.4-
38 - 7.76 3.49

US a A WUP MSEC

lrITS Or USI VERUS UPI3INAXJ ALONG TI. PRINCIPLE AXES
K Y Z

A £ 5.61 6.01 6.36

SIC A 0.04 0.07 0.10
0 0.61 0.32 ,.36
slos O.Og 0.13 0.6 I
r ITS Or US? VERSUS UPI X ANO Y DIRECTION CO10IW[O

UP( I I<UP¢2 UP)2

A 1.31 5.38 1.83
o 4.47 0.39 3.67
SIG US 0.13 0.07 0.0%

FOR P2 LI'RATCR THiAN 2 XMeSC.

TABLE 11

S........... SAMPL- -............ ...--. STANDARD-.....

10 P3 V3'VO PZ V21VO UPIST , PIST St

1 43 0.953 0,790 36.4 PL
S4.5 0.9%4 0790 38.'4 PL

3 46 0.951 "6 0,900 0,790 35,4 PL
4 54 0,942 94 0.869 0.644 3ip A)L
5 56 0.94 ? 1616 0.042 0.a10 147 AL
6 6. 0.93' I15 0.8n 0.906 166 AL
7 71 0.9W9 189 0.785 1.17 22?7 AL
8 78 0. W2 2169 0.707 I.580 W9 AL
9 43 0.953 0.6"4 12? A&

10 45 0.9W 116 0.947 0,060 147 AL
13 62 0,9315 194 0.706 1.176 227 AL
12 "W 0.940 09 c3 0.6'. 111? AL
13 59 0.90 132 0.831 0.619 347 AL
14 73 0.W6 000 0.770 1,176 ** 7 AL
113 94 0. WO 277 0,690 3.80 319 AL
38 414 0.588 2.i?g 5138 AL.
17 480 0.,57 2.210 513 AL
1e 1431 0,"86 0'.5 to AL
19 5W 0.5134 .56 660 AL
t0 700 0.53q 3.30 800 AL
21 713 0,840 3.36 68W AL
21 7? O. 99 If1t 0.0,1 019i9 347 AL
t3 78 0.9HS Ic6 0.04 3 0,116 147 AL
0- 86 0.907 190 0.70S 1.176 027 AL
as 106 0,8 9 1 63 0.705 I.860 3 ,9 AL

4r
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26 97 0.901 196 0.773 1.176 " L07 AL

17 511 0.566 R.14 Gg A
-- 5 " a ."4, -. 6 660 AL.

30 754 0.548 3.16 950 AL
31 52 0.950 0.6o 0 o .U PL
V W 0.951 0.790 36.4 PL.
33 115 0.217 0.544 lie AL
34 109 0.912 130 0.044 0.819 147 AL
35 135 0.906 195 0.761 1.176 L217 AL
35 141 0.9on 5.660 31 AL
37 703 0. 56 3.18 950 AL
36 716 0.550 3,16 950 AL

* C011NT$:

11 ISOUCE: A C.ARLE. J.
JOL14AL OF APPLIED PHYS.. VOL. 33. P. 9W1. II96P.

aI EXPERIMENTAL TICHNIOU1 S 9 AND E.
DATA REDOUCTION T(ECHNItM. 0. FOR THE FIRST HAVE. ASSUMINO 2UP UFS.
rOR THE SECOND WAVE TECHNIQUEI 9 WAS USED.
STANOARO MATERIALS AUM1I'UM 2024 ALLOY AND PLEXIGLAS IPL IN TABLE).

31 TIH ESTiMATED EXPERIMENTAL PRECISION IN UrS AND UP RANES rROM 2-4
PERCENT.
ESTIMATED £XP'RIMENTAL ERROR IN THE " SI MEASURElENT IS 0.5 PERCENT
AND roi0 u IT IS 1.0 PERCENT.

41 UFSI AI•E1J&ATE[ EXPONENTIALLY IN TIME: UPI(MAX) IS HALF OF VHE INISAL
JUMP OFF VELOCITY, UPIIMINI IS
HALF Or THE FINAL VELOCITY
JUST O•UON ARRIVAL OF THE
2ND. WAVE AT THE SURFACE,
UPItAVl IS TIC TIM' AVERAGE
VALUE.

USI IS THEI 4LOCITY (F THI ATTENUATIN0 HAVE ON ARRIVAL AT )*4C FREE
SUIRFACE AND HAS BEEN USED AS SUCH IN THE CALCULATION Or PI AND Pi.
LIPI MINI IS USED IN CALCULA ING PI AND P10

51 V02 kAS CALCULATED USING TIC LATTICE CONVANIS A * 4.95M7 AND
C a 5.40459 ANOSTIOMS. 09TAINED FROM A.C.A. W-NOGR•APH NIUER

iAMERICAN CRY'STALLORAPHIC ASSOCIATION. POLYCRYSTAL UOC ¶RVICE

61 AN ESTIMATE WAS MADE Or THE HlMIOT Or THE HIC6H PRESSURE StISHOViTC
PHASE OF OUARTZ. A HYPOTHIETICAL StISH4OVITE SAMKLE WITH A DENSITY
OF 4.3% 01CC AT P % 0 HAS TM HUXONIOT EQUATION
US o 10 o I.OlUP KM/SEC
MCOQlUEN. R.O.. FRITZ. J.N. AM MARSH. .P.
JOURNAL OF GEOPHYSMiAL RESCACAH. VOL. 66, P. 2*319. (1lsI,

71 UtSINO TIH PIEZOELECTRIC RESIPONSE OF X-CUT QUARTZ GRAHAM OBTAINEO THE
FOLLOWING STATIMTICAL FIT OF' THE SHOCK PEED
US o A * SoUP WITH A 9 5.729 *OR- 0.056 K1,SEC

AND B • 0.31? *OR- 0.21a FOR UP(I
R.A.GRAHAM, PHYS. RCV.. V. 96 1I12. P. 4779. 197•1

A) LONGITUDINAL VELOCITIES PARALLEL AND PIRI•NDICJLAR TO THE A AXIS ARE
RESP 6.36 AND 5.18 KI4/iC AT I BAR AND 5.63 AND 5.,2 AT 15 MWAR.
OD. AFANAS'YEV AND YC.I. IAYUK LT ALL. UOKLA)Y. GOELO4YSICS

* VOL. 001. P. 07, (IET.I

t Utod 14#71



TABLE I
QUARTZ CRYSTAL
24-1 --- 4
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"TABLE I
QUARTZ CRYSTAL
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QUARTZ. FUSED

S1-0o

VO - 0.4•37 CCWO. CL 0 5.9e IXlSlC. CO 4.09 1McSEC,
vO - 0.377'. CCIO. CS * 3,764 Q10/5EC.

IN TABL I ULOU. DEIENSIIY IS GIVEN IN OCC. AND VELOCITIES IN KIS/EC.
10 IS FOR IDENTIFICATION BEITEEN THI TABLES.
IN TABLE 11, PSSUR5S ARE GIVEN IN KILOBARS AND VELOCITY IN 11/SICC.,
ST IESIONATICS TIH STANDARD MATERIAL.

TABLE I

10 00 USI UPI UFSI USE IP2 ,FS'

0 2. 2" 5. ON 0,000 0.000
I - 5.751 0,037 0.07'
2 5.624 0.076 0.158
3 - S.503 0.120 0.040
4 - 5.387 0.17' O.348
5 - 5.V5 0.a35 0.4.70
a - 5.160 0.306 0.618
7 - 5, 15 0.40 0.80
* - .7 0.42 0.90
S9 - 5,.5 0.7' 1.49

"1a0 S.A 0.81 1.63
II 5.17 0.13' 1.65
I,? k 2..0 0.63 1.67 4.W5 1.0'. I.7
13 - 5.83 0.84 1.68 4.67 1.40 1.98
I1l - 5.80 0.05 4.70 1.41
Is - 5.8-0 0.89 1.78 4.97 3.90 3.04
is - 5•,.3 0.96 I.,'. 4,.35 1.95 3.09
17 - 5.62 il.76 7 4.1I
Is -5.53 L!.-76 4.11
19 5.02 P. 78
0I - 6.43 3.^ .
81 - 6.44 3.33
88 - 7. i.A 3.01 6.39
3 3 7.30 S.87

uSI a S,.76 - ?.1 %P KWiV5C. FOR LN' FROM 0.0 TO 0.4 tN/SEC.
USI * 5,07 6 0.13 UP XMiSEC. FOR LP FROM 0.4 1O 0,11 K1'SEC.
US8 * 4.03 * 0.477 UP I01,,,C. FOR UP FROM 1.0 TO 1,9 KMISCC.
U- a 1. 30 s 1.56 LP 1*041C. FOR UP FROM a.% TO 3.S kM•S•C,

*, TABLC II

...... SAMPLE ------ --- ISTANDiIMD- .--

10 PI VIVOI Pe Vt'VOI UPISST Pl1fl IT

-- ,1



0 (.0O2.00 AOC 362a 0 -.00 1.000

I k.69 0. 9936
a 9,42 0.0650
3 14.6" C. f0792
4 20,6 0.9577

16 17, 3 0.95M
6 34.95 P.9408

.45.'4 0.9pl 0,50 LIMa PL6 5.06 0.905 0.790 3.4 PL

9 85.6 0.857 0.644 Ila AL
10 V4.3 0.945 0.810 147 AL
II 93.'. 0., 140.18 14? AL
1, 95.7 06039 117 0.791 0.906 166 AL

31 96.6 0,839 153 0.717 1.176 el1 AL
1% 96.0 0.365 157 0.715 1.176 I ?7 AL
I6 s 0.0 0.19 Iall 0.61 W .560 3w AL
is 96.1 0.636 a17 0.6!4 1.660 3ft AL
17 342 0.500 a.LO1 515 AL
I2 337 0.501 ,126 515 AL
12 346 0.51a Z.210 515 AL
10 460 0.495 1e.66 660 AL
21 46• ,044•.6 660 AL
22 611 0 .477 3.18 Il 0 AL •
23 $23 0.,470 3.1 I f • AL

COI91NTS1

I SOURCE: WACKERLE. J.
JOU*NAL Or APPLIEO PHYS., VOL. 33. P. 9W?. 119621

al CXPEXKRt[NTAL TECHNIQUE E FOR ID o 0-17 AND 9 rFR IM REST.
DATA EOUCLKON TC10 *UNICV 0. US4O FOR TIC r IRST.-WAVE. ASSUMING
APm~ LUS. FOR TIC SECOND-WAVE TECHIQUE 13 . 245 UJSED,
,STANDA40 MATCRIALS ALUMINUM N 00.4 AND PL.CXXLASS •'P IN TAMLE .

31 VO 14AS CALCULATE0 FRiO THE LATTICE CONSTAN1S A - 4.921267 ANt)
C* 5.týC459 ANGSTROt9Si A.CA. MONOG.RAPH T&*ELR 5 iARICA.N

CRYSTAL.LOGRAPHIC ASSOCIAT ION. POI.YCRY.tAL 0" SERVICE, tlOOWKLYN.
N.Y., 19631 2ND 10.

141 CL WAS VERIFIED EXPERIMENTALLY FOR THE SA.'L-E5 US.dJ, CL AND CS WlRE
OBTAINEO •FR0M GARY, 0. W,- ItK4 RICAN INSTITUTE OF PHYSICS HAND.OOK.
MCOAAW-HILL BOOK CO. INC. NEW VOWK. 19%71.

51 THE 'IRST SHOCIX VERSUS PARTICLE VELOCITY FIT IS NOT THAT OF A STEP
FUNCTION BUT OEFIKS P PRESSURE RAMP AHIAO Or ALL THE HIC.ICR PRK.SSURE
WAVES. BETWEEN UP % 1.0 T0 1.9 KI'VEC THE MATERIAL IS IN THE
TWO PHASE REGION AND ABOVE ,9 K111/SEC IN THE SIISHOVITE PHASE.
THE MOST COMPLETE •¶HOCK STrKUIURE R[PRLS£NTEO BY ItH ABOVE DATA IS A
RAM'P TOLLCO0O BY TWO PRESSURE STEPS.

6j THE rOLLOWINo FUSED OUARTZ CURVE
P n 776.0"EPS - 4159,LPS@"1 * 30340"CPS"3 - 6g60*EPS'*4
P - 131.7*UP - 73.6oUP-2 * 99.47"UPo" - 41.63*UP"14
REPORTEO BY GARK5CRL.M. AND HOLLElBACH. J. AM5., IPHYS 41 4?06 70
FITS TE H.IOONIOT UP 10 65 KIJAR AND RELEASE CURVCS FROM P • 37 KW

AND BELOW.

ZJ0/ I4e77 .



TABLE I
QUARTZ, FUSED
24-1- --- 5
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I, TABLE
OUARTZ CRYSTAL (SIL!CONDIOXIDE)
24- 1 --- 6
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QUARTZ CRYSTAL iSILICONDIOXIDE)

VO O,377'4 CC/G
Vote 0.3774 CC/0

THE TAILE LISTS DENSITIES IN O/CC, VELOCITIES IN KMISEC AND PESSMUA IN
UKBARS.

7ABLE

RHO0 us UP P ViVo

2.85 7.16 3,13 595 0.5W4
- 6.54 3.92 667 0.541
- 12.01 6.2 1974 0.48'4

US a 235 * 1.56 OP FKiSEC
SIGMA US 4b 0.09 M'L

I.

COI'ENTSi

II SOURCCI AL'THULER. L. V.. ?RUNIN, R. r_ ". sIMAbOV 0. V.
IZV. AXAD I II NAUK e,%S. FIZIKA ZEMLI NO. 10. 1965, P. 1-6

Z I EXPRIMENTAL TECI*4•IUi NOT HEPORIED
DATA R.DUC••0ON H[THOOt NOT REPONIED

3) VOI WA.i OOTAINEO IFROM THE HEXAGONAL LATTICE PARAMTC'•S A a 4.91-65
AND C - 5.40441 ANGSTROM.: CRYSTAL DATA OIEITERINATIVE TABLES. MONO-
CG9APH 5 iMAIRICAN CRYSI. ASSN.. .•OHN WILEY AN SONS, 19631 2ND LD.

41 TWO ISOTHERMS roR THE HIGH DENSITY FORMl O(r QUARTZ STISHOVITEI AT 0
ANM 4000 DEG. K WERE CALCULAYOD WITH A CRUNCISEN GAMMA - 0.9 AND THE
MCOUMEN METHOD Or CALCULATING THE STISHOVIIE HUONIQOT
MO AC.CN FRITZ ANO PtAWSH. J. .-OPHYS. RES., VOL. 69. P. 2419 (19631

P RHOIUJO) RHOiQ DEG. K) MHO(4000 OCO. K)

F0 4.35 4.339.a

40 4.708 4.710 4.65
60 4.07 4.07? 4.01
SO 5.03 5.033 4.9715

I00 5.16 5.19 5.13
lea 5.33 5.P A.1
140 5.47 5.403 0. 4.?

lea 5.61 5.653 1.l
!60 5.1i 5.77 5. '#',is

1100 5.67 5.111 5.W46
Pe0 6.00 8.051 .0
940 6. If 6.19 61113
m6O 6.235 6.33 6.8.m

UOG' 147'f



PAGE I65
NO PHYSICAL SIGNIFICANCE IS AT1ACHED TO THE OISCONTINUITY AT
UP a I.b4 KM/SEC.

51 VOI WAS CALCUILATED WITH TC HEXAGONAL. UNIT CELL CONSTANTS
Aw,,91267 AND C-5.4045q ANGSTROMSa A.C.A, MONOGRAPH NO 5 (AMERICAN
CRYST, ASSN., POLYCRYSTAL BOOKSERVICE. N.Y., 1963) 1NO EO,

UW I to o77



PAGE Mi'4

OJ04.1 .7E)

51-01 97 PEIRCENT BY WIE 1004
PQROr5IyY 40 PFRCENT
GRAIN ýpt. LESS THAN II'!',

Vt, 0. GM CC 1O.
Vol *0,3!77 CC/0.

IN THE TAdLJ. BEI.OW, DENSITY IS GIVEN IN 0/CC.. VELOCITIES IN KM1SFC,.

AND I'RSSVRE IN KIL(BARS.

TALEC

AmoQ us up P V/VO

I-so 1.68 0.58 17 0.6W?
- 1.97 0.57 Io 0.711
- .22 0.82 29 0.630
- .1.15 0.86 so 0.800
- 2.94 1.07 51) 0.635

a. go9 1.06 51 0.6.19
* 4.0,4 k-5' 100 0.619
- 4.12 1.54 102 O.6ea

1 4.07 1.72 Ila 0.5'77
- 4.12 1.71 113 0.bes
- 4. &.6 1.116 120 0.9586
- 4.70 2.31 175 0.508
- 4.79 Z.40 114%4 0.493
- 5.60 3.l Z 28tZ 0.407

5.91 3.3'. 116 0.435
6.04 3.65 453 0.S3%
(- -.46 A.HR 1401 0. :iJ5I

WS -C.441 *2.33 UP 0.M/SCC. SIG~MA US .0.16 KM'SIX.,
FOR LoP HANOiN3 FROM O~b7 TO 1..54 KMirjC.
US " 2.32 - G#I.L'V KMISEC. SiIGMA UtS w 0,06 KMiSf.C
FOR LP' RANGING FROM I.' TO 3.960 1<1, cC C

COMMEN4TS:

I. SOUCRi HART AND) SiKt0moE 1. C.
PRIVATE COMMUf41CAIION (!%.%I
SKIDMO0RE I. C.
AP~tIEO MATERIALS RESEARCH. VOL. 4. P. 131. 119851

2) EXPERIMENTAL ILC14IOIFU A.
DATA REDUCT ION 11CCHNI(A 6,
ALUMIW'. IRON.ANE) fPASS WERE US6LO AS SIANUARDS,

11 X-RAY OUiFRACTION 940bC0 A CLEAR CV7 PATTE.RN 0. ALF44A )YJAITZ WITH
NO OMER FINPASE PRESi&NT. 11f TECRf410MA IS Not SENSITIVE TO IMPURITY

PhWSr LtSS TH4AN '3 PErRCE.NT.
4, Al~thC Fit Or THE LOWl PP(SSrAM DATA U~SINCl 011-41- tl*OCtICAL.

CONSItIRAtIIU IS, UIP 1L).$17US).lIg 0.OOU1,S-021 Kl1VStC.

106.1



TABLE I
QUARTZ (SAND)
24- 1 --- 7

"7

XXX

6 x

5

!4

3 IF

i-I

t, -I

S,,U (,P

•' UP
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OUAHRZ I TE

COC9'OSITIONS UrRC*I THIRE oIFVrEINI LOCATIONS
A ARKANSAS NOVACULIT. (A.N): SI-O0 AS QUARTZ AeOUT 100 PERCENT BY VOL.

PAPTICLt SIZE 0.01 m4.
B SIOUX O'JARTZITE (SO): SI-02 AS QUARTZ 99 PERCENT SY VOL.

PAIRTICLE SIZE 0.1 14
HEMAT ITE MUST REKA I NtCR
SI-GB CEMENT

C EUREKA OUARTZIIE 'ED): SI-02 AS QUARTZ MAOT 09 P.RCUNT BY VOL
SI-Oe CECMNT TRACE

VO a 0.377"-0.3708 C0'G
VOI 0.3'77. CC/OG

TABLE I LISTS 1I4t SHOCK AND PARTICLE VELOCITIES Or AN ELASTIC AND PLAS-
TIC WAVE IN KtjSEC. SM - SAMPLE MATERIAL: DErlIN[D ABOVE. STM IS 1IW
STAWJRU MATERIAL. TA•LE II L ISTS THE CORESPIOINI PR•SSURES IN KXARS,
COMPtRSSICIK AMN TE OURCECXPEIRhNT NUtJURSI-NOI.

TABLE I

SAWLL E, .. .. STANDA.RD

NO 51 11t UPI ULO.' UPa SIN U LS

I AN 5.8e 0 53 3.Ia 0.66 AL 'llie
a 6.'.0 0.571 3.07 0.94 AL
3 6.Z35 0,479
4 6.2 0.4

S- 6.990 0.506
" " 6. I9 0135'
7 - 5.99k 0.20,0
0 - 6.112 0.336
9 - 6.10' , 01306
10 - 6.096 0,2Q?
I I - 6.091 0. 20AtII• 6.080 0,2•3%

Is 50 6.20 1'415 AL
I4 - 5,626 n.29 4.O91 0.615
I5 - 5.561 0,206 •. W9 0.707
16 - 5541 , 0168 '.7fi9 0.703

-'.17 - ON 499 0. 106 ,t.tWO 0,5•e

19 - 5.471 O.DMA 's. $46 0..P.0
"19 EQ 5.616 0.2i5 4,.IA6 0.313
e0 - 15.641. 0.3,9
el - 5.671 0. 22?

a?- 5.9 017'.

pU

4r



TARLE It I~

I' Sm RCOD Pi VI /VO pe V21V 5940N

I AN, 2.6'S Be 0.91. 92 0,91541 1323A
& 2.65 96.8 0.9100 13? 0,9609 U027

3 Z .642 76.9 0.9232 83CO
4 -73.0 0.929
5 63.1 0.8397
a - 21.8 0.9790
7 ?64g 3Z. 4 0.U1M 8275

* -2.42 54.2 0.9450 am9
* - - 49.4 0.V499

Ii a 37.0 0.%0~5

13 so it.64 12 0. 77Z 7695
14 * 2.640 37.0 0.9m5 83.6 0.9601 7469
is - 30.? 0.9630 103.0 080419 -

Is* 24.6 0.9597 91.5 080%7
17 1 5.4 0.9617 BA,.2 0.943
is- 9.5 0.9880 42.5 0. W71

19 LO 31.5 0. 9'35 79m
20 - 47.6 0.94315

21 - 33.2 0.9509
22- n6.1 0.96915

COMItINIS;

I I SOUK r[: AH4 NIS T, J. AND GA( ON JR, V. 0.
.1. GCOPHYS. IAES.. VOL. 69. P. 40339 1296'1

21 EXPERIMENTAL IECH#41";t C ANP) 0
IN MOST LXCIMQIrNS THE IPWI( N1 14AVE REACHED
Tit SLAWACE AT AN ANGLC 01)~ VAh<- 111 IN PRESSURE
ALONG 1WE FM)T. ALLOWING, SEVRAL FRESSURE
HIAS1.ECCNtS IN A G1?4LE EXPERIhK NT,

DATA WDUCY1ICN METH0f0: 8 AM D0 WITH 2U.P-ULS,
31 VOI WAS WAS CALCUL.ATED '?WSING 74: 2XAGONAL LATTICC CONSTANJTS-

A&4.'21267 AND 9*5.'4O459 ANC.STROi CRYSTAL DATA OC1CR?1INATI~t TAK)E:S
MONOGRAPH 5 IAMERICAN r.PYSTALLMR.APIIIC A'SSO(IATON, POLYCRYSTA&. DOOK
SV?v'ICE. BROOkI.YN. N.Y.. 1%~31 2MD E0.

41 ENTRIES 3 10 7 WERE OBTAINDI40VRq A SINGLE bCEGE OF' OUARIZ AS bCRt
ENTRIES 8 10 13, 24 YO 193 AND 19 THROUM-1 2W.
THE ELASTIC PRECLPOMO WAVE I SHM' A YIELA) POINT WI.#CH ISI A FI*~tION
OF ITS SEPE.RAtION Flw-'I WAVE 2. IN ENTRY NO (4 - 19UP OFC4CASCI AS
THEJ kAVE SEPARAI IONd P414EASLS IN 4IC Z DIPWNSIONAk. EDOC4 ME1THOD UISED.
PR ANO V?, VO WERE Cr2-1PU1E0 TAK~ING Tit LISTED I&JMErAS AS THMS OF
StIMPLE Sou"1 PRESSUWý STEYPS

A r



;I.
TABLE

QUARTZ I TE
24-1---8

.7.0 ,

6.6

6.4

fX

6.2

lx

6.0 x

xK

5.8

x

!N

,jx x

xx

5.4

5.02

1.o u to 1W 05. . ; 9 I ; C.0 0
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TABLEI
QUARTZI TE
24-1-

7-

6

2

0
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~7'1PAGE 386
* QUARTZITE

*ARKANSAS NOVACUL.ITE 4ANI:- OUARTZ
PARTICLE SIZE ABOUT 100 PERCENT BY VOL.

SIOUX OUARTZITE (SO).: QUARTZ - 0.01 19M
PARTICLE SIZE - 99 PECRENT mY VOL.
HrEMATITE OUAT REMIAINDER
S1-02 CEMECNT

EUREKAOUARTZITE tCOls OUARZ ABOUT 0
S2-02 CEMENT TRACE

VO D .3714-0.3796 CCi0
V01- 0.3774 CClo

TABLE I GIVES SHOCK VELOCITY AND PARTICLE VELOCITY OF THE ELASTIC AND
* PLASTIC WAVE IN KM/SEC AS WELL AS FACE SURFACE VELOCITY. 0 a SAMPLE

THICKNESS IN MM4. SM a SAMPLE MATERIAL.
TABLE 11 GIVES CORRSPONCINO PRESSURE AND COMPRESSION. yr IS A CALCULA-
TED VOLUME AVTER DCC0I4fWSSION. INITIAL DENSITY IN Oi'CC.

TABLE IA

. SAIMPE. .--.-.-.-.--.------- STANDARDi

NO SM US15 UPI LISa UP2 UNS2 0 UFS

I AN 8.35 0.645 5.16 1.13 1.95 3. M 2. 03
?' 6.Z6 0.673 4.55 1.16 1.06 3. M -

3 - 6.18 0. 6w 4.86 1.14 5.56 -

4 6 .04. 0.590 '..94 1.18 1.99 6.%1
5 6.20 0.438 5.12 1.15 I.9Z 13.19
5 S. B4N 0.5?2 5.04. 1.1'. 13.19
7 - 5.14 0.406 5.45 0.97 10~. 7' 1.76
8 - 6.14 0.495 4.85 0.99 1.79 12.76.
2 9 5.97 0.832 4.37 0. 905 1 .96 2.95 1.79
10 - '5.94 0.665 3.72 I .02M 2.03 3.445 1.78
11 - 6.15 0.441 5.09 1.00 1.50 13.41 1.00
Ia' - 6.14 0.444 5.04 1.01 1.136 13.36 1.81
13 - 8.12 0.50 '.96 1.11 12.97

14 ro 6.06 0.0 5.41 1.0753 1.61 3.34 1.93
15 - 5.83 0,471 4.97 1.10 1.83 6.61
16 - 5.02 0.%o0 4.70 1.10 1.91 6.6%
17 - 5.98 0.431 5.19 1.065 1.71 12%.94 -

16 - 5.94 0.460 4.96 1.0"5 1.69 12.04 a

19 SO 8.31 0.402 5.53 1.03 1.04 3.34 1-"6
20 - 5.96 0.290 5.39 1.06 6.83
21 - 5.05 0.305 5.20O 1.08 11.64 -

02 AN 5.313 0.05 05.77 1.76 3.Z9 9.w6 3.110
?3 6,144 0.38 15.624 1.95 P.91 9-99 3.43

-4 6.170 0.6&9 5.542 P.00 3.36 6.35 3.41

10I4/77



PAOC 369

IC 0kq SN 1.6 (2 2)2 t, ,S
• NO SH USl I ! UPI S urw ' txS

26 - 6.37" 5.596 1.90 3.79 6.36
M6 - 6,3062 0.671 5.960 1.74 2.97 6.39
17 - - .- 6,138 . 3.411 6.38
lie - 6.36 0.60 6.62 1.01 6.36
.9 6.aa 0.67 6.96 f.37 4.86 6.24
30 - 6.156 0.41 6.62 P14l 3.463 6.90
31 - 6.111 0.93 5.91 2.40 4.17 4,56
3e - 6.17 0.453 4.66 0.77 I.83 11.07 1.41
33 - 6.06 0.43M 4.62 0.976 I.84 13.42 1.56
34 - 6.04 0.4216 4.. 0.37S 1.. 13.40 1.57
41 - 6.19 0.415 4.01 0.97 1.6 13.6 2 .79
3" ]8- .9I4 0.65 3.72 1 .025 Z7..03 3.45 1.70

37 - 6.12 0.469 5.03 0.06 1.25 11.07 t.79
' 34 - 6.14* 0.406 5.435 2.97 13.74 1.76

S439 - 6.314 0.4•6 4. In 0.90 3.42 12.3 3.
:40 O 6.15 0.441 5.09 1.00 1.50 13.41 1.I10

46 - 6.36 0.46•6 .06 1.01 6.5 13.36 3.60
47 - 5.9"7 0.67a .7 0.5 . 983 2.2 .9 6 3.79
4 •3 " 6.12 0.50 4*.96 I.Ol 1.71i 1?.97 Cl.Wc)
44•* - 6.26 (0. &M 5.530 (1.951 13.091 6.30 3.49

S45 - 6.302 0,671 5.236 1 .9 3.41 6.38 3.49
4.6 - 6.3;6 0.69 5.6c2 2.Oae 6.316 3.59
4,7 - e.?a 0.67 5.06 Z.37/ 4.0.65 6.1i4 3.29•

48 - 6.15 (0.411 5.81 2.41 3.46 6.90 4.29

"49 - 6.19 0.83 5.91 2.40 4.17 4.56 3.33

UIS

TABL( IN

NO SS US UP UFS 0 urs

50 AN 6.a34 0.41 3.6t 6.82 4.31
121 - 6.26 Z.50 ft.6 6.50 4.42

W2 - 6.27 ?.47 4.07 6.35 4.43
53 - 6.26 2.59 4.06 6.682 4.61

54a 6.26 2.70 4.633 4.79
US

TABLE IIA

NO SN RH00 Pi VI.VO Pp Vo/VO VroVO

I MA I.629 107.6 0.9294 170 0.8IB1

Lb- - 110.7 0. 926 164 0.7104
3 I- !206.0 ,.S).6 167 0.7907
4 I - ,.90.V•1i0 I54 0.7t16

Ul S,1%. 77
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PAOG 310

S -. - 72.3 0.9303 16. 0.7898
56 " 0.6 0.9163 155 0.7910

7 - 65.5 0.9339 144 0.m0
9 -OO 0.919W ;40 0.811"

9 1- 30.5 0.8506 147 0,8234

t0 k- 03.8 0.9000 136 0. 734

II - " 71.3 0.9193 145 0.6167

le - - 71.6 0.9W77 145 0.134

13 - " SO.' 0.919

14 CO 2.6W9 77.1 0.9I4 159 0.9106

is - - 71.12 0,91W 153 0.7907

IS - .4.0 0.9096 101 0.76"0

17 67.6 0.9W7g 155 0.9004

,71.0 - -7 W. 2 5.= 153 0.7913

19 SO 1.616 67.0 0.9301 157 O.. il6

140 - - '0.4 0.9513 153 0.8090

21 - - 417. 0.9407 150 0.O0?=

22 AN 2.65 14a.0 0.965 279 0.705 0.681

23 - e.6M9 6t 0.938 295 0.663 0.733
24 - 303 0,0 297 0.648 0,817

25 - - - O29 0.65h

26 - - III 0.094 Z78 0.714 0.954

27 - - - 287 0.637 0.846

29 - - 114 0.893 3it 0.651

29 - I30 0.692 369 0,600

30 - 67 0.933 371 0 .58 0.662

31 - 137 0.966 38 0.598

3W AN 2.6L.9 74. 0.921 Ill. 0.857

33 - 68.7 0.o-9 120.5 0.030

34 - 67.0 0.930 112. 0.836

35 - 66.7 0.g93Z t3.5 0.937

36 - 103.9 0.898 136. 0.783

3" - 76.2 0.9e4 342. 0.820

36 - 65. 5 0.934 144. 0.8N9

39 - 90.0 0,919 340. 0,937

40 - 71.3 0.9291 44.5 O0617

41 - 71.6 C.We9 341,5 0-913

42 - 130.5 0.861 347, 01.823

43 - 9 00.4 0.913 154. 0.79'.

44 - 3 06 .668 0.770

45 - - 'II. 0.894 2187. 0.537 0.946

46 . 1 is. 0.803 309, 0,651

47 - Ito. 0.99 3613. 0.630

49 - 67. 0,933 371, 0.*t9 0.66w

49 - 3. 0.%6 377, 0.596

StABLE 119

NO SN F*00 P ViVO V/VO

1.0 AN 2.6a1 .G 1 0,613 0.704

S l - '4,04 0.".9 0.796

1,,614077
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PAGE 37 1
51 407 0.606 0.773

53 416 0.5a6 0.717
54 445 0.570 0.767

TABLE III LISTS RELEASE STATES BTWEEN PsO AND Pa OBTAINED BY RELEASE
Or THE ABOVE SHOCKS INTO BUrrERS Or MAGNESILUI (MOG, GLYCEROL (00., HATER
1WI. ETHANOL (ETI, ETHYLETICR ILETE), OR BY ACCELERATING A MRSS $HIM
(BSI PIRiU IS A RELEASE STATE FROM TiW ELASTIC PRECURSOR AND P2R FRIOM
THE: FINAL SHOCK STATE P?. P IS IN KOAR AND U IN K0/SEC.

TABLE III

ENTRY 32 33 33 314 34 35S
PI/U 51.-5/.50 a4.3i.59g 13.4/.617 23.9/.570 15.71.55M 22.0/.741
P2/U 79.5/.917 54•.•/1.0 41.211.1 3b.5/.994 3.1tl,01

BUFFR F 10 04. CT OL ol w

ENTRY 35 39 39 40 40 41
PI/U 13.5t.657 46.0t.505S1.3/.568 4,0/.575 1.7/.693', 3.t.637
P2iU 34.2/1.20 96.0/.959 96.01.96 71.0/1.19 W8.4/1.25 59-1%1I.07

BUrFER ET MG, M 04, ,

ENTRY 41 41 43 43 44 6'.
PI/U 23.1f."PW 15.0/.6753 ?9.21.651 17.6/.'1553
P2lU 48. I11.2 75x ". 3/ .;26 IU4./2.36 109./2.71

BUFFER bI ET 4. E T CL ETC

ENTRY 47 47 49 49 49
PZU 41-.0i3l2, 31.0/3.44 332./12.51 ?75.13.13 134.,3.04

us Ills ,4. G ET

COMtMENTS

1) SOL"CE4 AHRENS. T. J. AND OUVALL. 0. E.
J. OCOPHYS. RES.. VWt. 71. P. 4,349 f 19661 (ENTRY I-I4
ATE.NS. T. J. AND ROS.•*:RG. J. T.
COWtSERENCE ON SHOCK METAMORPHISM 1•1 61
POULTCR LAWORATORY. PALO ALTO. CALIF. UVSA (ENTRY 22-31,50-541
AHFWNS W2 ., POSE NBCRO J.T.. RUODItMAN M.H.
DYNAMIC PROPERTIES OF ROCKS
PROJECT FOU-4016. RILPORt OASA IW38 (SEPT. 30 1066)
STAFORO RESEARCH INST IlUlE
HENLO PAK, CALIF.. USA IENTRY 3-1491

21 EXPERIIMNTAL TECIINIOUL C2
DATA REDUCTION ErtHOO B STANDARO MATERIALS 204 AL UIINULN

356 BRASS
0 WITH UPI * IiU2orSI.

S, : 31 VOl HAS CALCULATEO FROM tHi lIlXhOONAL LATTICE CONSTANTS A04.01•? AND
B-5.40459 ANGSTROM: CRYSTAL DATA OETrRMINATIVE TABLES. MONOGAAPq4 "
4AICRICAN CRYSTALLOC4RAPHIC ASSOCIATION. POLYCRYSTAL BOOK SLRVIC.,

BROOKLYN. N.Y.. I951) M.N CO.
41 THE ATTENUATION OF THE ELASTIC WAVE WAS DETERMINED TO BE ABOUT 3 40

PER MM.

U06/14177

4r



PAGE 372
"" ' CALCULATED FINAL VOLUIMS II..ICATC THAT TIH SHOCK TRANSrORICD MATERIAL.

REMAINS IN THE HIGH DENSITY PHASE.
6) VF IS CALCULATEO ON TIE ASSUIMPT ION THAT TIC ISENIROPIC RELEASE PATH

IN THE P,V PLANE IS LINEAR
7) ENTRIES ?? 2s 44 AND 48 HAVE UNCERTAIN UPI VALUES. UPI VALUES Or

ENTRY 46 47 AND 49 W•EE ESTIMATE0. UP2 OF ENTRY 44 IS ALSO INCERIAIN.
AND UPI vALUE FOR TiE CALCULATION OF PR AND Va/VO ESTIHATEO.

6) THE DATA IN TIC -- 0 - 300 KBAR RANOC INDICATED AN INCREASE OF CON-
PIESSIBILITV AND THE POSSIBILITY Or A TWO WAVE SIRUCTUIE.

9) THE S1,UPE DP/DV ALONG THE RELEASE PATH IMPLIES A FROZEN COMPOSITION
EXCEPT THAT A) ENTRY 47 AND) 49 SHOW RECONVERSION FROM STISHOVITE TO
ALPHA OUARTZ BELOW 40 KBAR. ND 38) RECOVCRED SAMPLEt CONSIST MAINLY
Or PONDERED ALPHA QUARTZ.

IOIHANGANIN AND PARTICLE VELOCITY GUAGE EXPCRItENTS CONFIRM THE ASM
BEHAVIOR AND INDICATE THAT MHUAI4&A.N FORMS FOR ALPHA QUARTZ AND
STISHOVITC. CAN BEK USED TO REPRESENT THE RELEASE PATH% OF THE MIXED
PHASES. THE SAIPLES USED HERE ARKANSAS NOVACULITE IRWOm,.53 G/CC
CL-0.59 aI/Cf•Ci AND NXI.ET SANOSTONE IR"OOe.53 0/CC CL-O.0 l-/ISECI
(1'.J. tUURY AND D.C. GRADY. EQUATION OF STATE OF ROCKS. tLAWRWNCE

LIVERMORE LABORATORY , LIVERMORE CALIr. 94510. REPORT NO. UCRL',13•0
19731

tJ06/14177



TABLE I A
QUARTZI TE

I ~7.01

* 6.8

6.6

* 6.4

x x x

6.2 * XXX x

6.0 XX

5.4

0 t i to eOD O
a Cý 0ý 0 o o a a
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TABLE I A

QUARTZI TE
e4-1---9

6 . m I - I

i x

xx x

'4

3

0

-2
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TABLE I B

QUARTZ I TE
-'• 24- I---9

_i, '7

6

5

2

-2

IUP
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OUARTI CRYSTAL 4S~lICONDI0XI0E)

SI -0I

VO - 0.376, MCI/
V01- 0.3774 CC/O

YHE TABLE GIVES P$RCSSUtr~ IN KBARS VELOCIIIES IN KM/SEC ANDC DENSITY IN
0/CC. AXIS GIVES T~f PROPAGATION~ GIREC1IION OF THE SHOC WAVE. 0 IS
SAtULE THICKNECSS I N MH.

TAB.C I

S400 USI UPI PI Vl/VO US2 1P2 LlSR P2 VP/V0 0 AXIS

P.654 5,2 0.88 102 0.8W 5.4? 2.01 &.3 m9 0.559 3.40 x
* .2l 0.54 so 0.914 5.7a 1.94 3.17 M90.GO'. 8.36 X

- 6.427l 0.537 91.6i 0.916 5.661 1.93 3.2 29s 0.602 6.60 Y

1. ŽW 0.8) 157 0.8ON 5.? W 1 .40 3. 38 401 0. WO 6.60 Z

US.

TAOL.F It

F0400 us UP IF s p vivo D AXIS

2.5 5.635 1.015 3.'6 ,Y72 0.678 6140 X
5 -I6% 1.903 4.'70.5 0.684 3.02 X
5.0,5 1 'JQk A. 3¶.b c9 0. 6%J 6.38 X

* 5.71l ?'.46 If. I3 57 0.575 6.38 X
S . ?a I? .,to 't.1 C J&I 0. 57 1 3.39 X

* *.003 ?*1 OR 416 a ."65 6.30 x

* 5.82 ! 46 4.00 3579 LO.5'?e 6.60 Y
is 2 1 O %1,19 4 26 0. 585 6.60 Y

Lts

COMLNI Si

I1I SOURCE.: A1HWNS. . J. AM4 R0500'4M0. J, 1,
COrPif(.NCi ON4 roW.( ME TAM")141M '1 1%6)
POiLMEP LAI3QAAT)YUVI. Pa40 AJ.10. CAWF

21 t1"PCPIPMtNTAL TLCmNIOUL.- C2
DATA R*DUCTI0N MPiMt)O 9 SANOARO MAtEPIALS p0?. ALulMIa.

356 S"ASS
0 WItH LIILLS FOR l~i4 ELASTIC MWAV.

31 V01I WAS 08?Al&I MWc* Y1L 4XAC<*AL. LAInlct PAPAWITERS A-,16 AND

C*5.40%-%1 ANJC*I~RlM CfPy'TAL DAIA D0T.1 Nl~Ativt IABLES. MONOGIRAPH ti
(A.lt(r43CAN CR'Y5TALLfYWJUPHIC Al.,SMATIOk4, PMYCPY'l~tMA 9"K ¶GRVICE,

LMS. 14,77
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9AOit'LYN. N.Y.. 9631 AN• ED.

4) AS IN MATERIAL 24-I---9 VOLUMES CALCULATED FROH RELEASE ISENTROPES
DCNSER THAN THIl CRIOINAL QUARTZ.
INDICATED THAT THE RELEASED MATERIAL IS sITEkwN 7 AND 3? PERCENT

U061 1%/ 77

N,,



TABLE I
QUARTZ CRYSTAL (SILICONDIOXIDE)
24-1 --- 10

x
6 x
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TABLE
QUARTZ CRYSTAL (SILICONDIOXIDE)
24-1---10
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TABLE
*• QUARTZ CRYSTAL (SILICONDIOXIDE)

2 -1 --- '0 _

* K

4

3

2

0
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IPACE S75

OIJARTZ (SAND)

S1'-00 100 PERCENT BY Wr
K" AOITY 37 PERCENT BY VOL.
PARtTICLE SIZE 7te*119 HICRCW'S

Vo - 0.606 CC/0O
VOI - 0.377'4 CCiO

IN TIE TAKE BELOW. TEMPECRA1LIRE (101 IS GIVEN IN OEOUCES CENTIGRADE,
001SITY IS IN 01CC, VELOCITIES IN KMVSCC ANO PRCS5S1OC IN KILOSARS.

T ABLE

To "HOD0 us UP P vivo

-10 1.65 4,.07 2'.17 146 0,4.67
-10 1.65 'i,05 a.2 m 10 0.4'i5
-10 1.615 5.31 3.13 V4h 0.4.10
-10 1.65 6.39 3.51 4.04 0. 404?

US 0.96 WA o1.4401S' k~iSEC 5 1OlA US a 0.09 10415CC

C0"ItNTS;

Ii SOLWCC: AMWCRiON. 0. 0.
INTERIM DATA IcpOR? rou*6i~ tu957'
STAWUED ACGEAKH. IN53tITUTE, MEWO PARK. CAI ItOR~NIA. LISA.

II EXKPEIMNIAL VCCHNI(OL D.
DATA KOtUCTIOI4 TIC14NIOiC 6,
StANDARO MAIL641AL eO0gN ALLA4I"U

it THE SAMPLE WAS OTTAWA (JAtVDPV SM'S). QOTAINI40 IROM TI( OTIAWA SILICA
CO.. OTTAWA. ILL INOIS, US.A..

41' VOl 14AS CALCLtAfT'l WIIHtHE T1( XAC4Y4AL UNdIT CEILt. CON.STANTS A - 4,91067
AND C w5.%401459 AJGSiTRMS: A.C.A. M*jk~lHAP NO. 5 INURICAN CRYST.
ASSN.. POLYCOYSTAL WXSENVICr. A.EW YOW. N. Y.. USA 11936311 ;.TV ED.

UOS/ 41.'77



TABLE I
QUARTZ (SAND)
2-7 4--- 1

"6

5

4 X

3

2

0

-1

SUP



PAGE 376
a-I---12
QUARTZ ICOCONINO SANDSTONE)

OUARTZ S3-O1 97 VOIUMIE PERCENT
FELDSPAR.: 3 - -

K-AL-SI 3-01

NA-AL -SI 3-OS
CA-AL•-SI-06

CLAY AND HEAVY MINERALS TRACE
PRCO14t1 ICALC.,) 1- -

ORAIN SIZE 0.06 - 0.7 W19.

VO 0 0.5"5 CCiO CO - 1.43 14/SEC.
Vol sos-ri'. cc/G.

IN TEi TABLE BELOW. DENSITY IS GIVEN IN O/CC. VELOCITIES ARE IN X4SE1CC
AND PRESSAiC IN KILOSAfS. CS - COCONINO SANDSTONE. rC - FUSCO WUARTZ

TABLE

H100 uJs UP P V/Va NAT

1.90 3,67 1.33 97. 0.617 CS
- 4.10 1.63 133.. 0.60a

4.49g 2.i 194. 0.514
-4.84 41.57 256. 0.46G

5.6' 3.12 3.49. 0,.4%9

7.157 4.30 644. o. it
"7.79 4.3 Ca1 to. 0.31

9W 5.07? IW. o. ion
10.09 5.9P4 1186, 0.411 -

- .4 1 26,.1, O,%C6

4?,C04 I11.•o 6.-34 1596. 0.,415 rC

US a 0.36 * 1.67'UP KH,'SEC. •fG THIE CS DATA.

COMMENTS:

11 -OUCE: JONES. A. H.. i¶3BFLL. W. M.. SHIPMAN. F. H.. PERKINS. R. ,.
GRAEEN. S. J. AND MiAI(EN. C. J.,
INTERIM REPORT, CONTRACT NASa?-3427. I966
0ENERAL KOTORS TECH. CENTER. WAPPLN, MICHIGAN 4800W

?I EXPRIMhENTAL TECHNIQUO A:
DATA REDUCT ION TECHNIQUE A

STANIDARt j MATERIALS: OFHC COPPER AND FANSTEEL-77 ALLOY. TIK
COFVPI STNOAMAD US-UP 4,0014NIOT RCLATIONS4IP IS

GIVEN BY:
US a 3.96 * 1.497sUP Wflh/SEC. fHOO o 6.93 0,CC
THE rANSTEEL US-UP HU&ONI0T IS GIVEN BYt
US a 3.95 * IMeUP K?4/SEC. RHO0 • 17.01 0ICC

31 tHi[3 PRESSURES bCRC ACHIEVED IBY USING A TWO.-1ACI L .IOH1 OAS WUN,
THE PROACTILE IMPACT VELOCITY AND tILT WERE MiASULO B'' TW)O TIO

t UO8d 14. 77

11 I



PAGE 377
FILASH X-RAY SHAOOWR•*'S OF' THE PROJECTILE.

#4 THE EST IKATED EXPERIMENTAL ERROR IN MEASURING US IS .2 - 2 P2RCENT
UP IS PRECISE TO 0.2 PERCENT.

S51 SAMIPLE DESCRIPTION: SANDSTONE IS WEAKLY TO MODERATELY WlELL CEMENTED
WITH SILICA. IN THE ro•l or oUARTZ OVV.RoRONwiHs
ON THE GRAINS. SU9PARALLCL LAMINAE 5.0 TO 17.5
MI THICK SEPARATEO BY THIN LAMINAi 0.5 MM4 THICK
CONTAINING MOR THAN AVERAGE AMOUNTS OW SILT ANO
CLAY SIZEO GRAINS.

61 TiC UNCOWINED CRUSHING STRENGTH NORMIAL TO BEDOING WAS 3.141100*SI
oYN[S/ICm**oi FOR A DRY SAM/PL AM 3.54(100081 ONSmICcm**i FOR A
SAMPLE.SATURATEO WITH WATER

4i
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TABLEI

QUARTZ (COCONINO SANDSTONE)
; 24-I---I12
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PAUL Si
14-23--- I
SILICON CARBIDE

SI-C

VO * 0.3196-0.3e11 CC/O CL a 11.73 KMil/SC CO - 8.00 KVeSCC
VOl 0,3106-0.3085 CC/G CS a 7,43 KM/SEC

IN THC TABLE BELOW, VELOCITIES ARE 01VEN IN KM/SEC. PRESSURE IN KILOBARS
AND NRSITY IN 0/CC.

TABLE I

................ SAMPLE -------------------.......StARO .....

4O0 US LUP P V/VO MATERIAL USEIST

3.124 10.77 0.46 155. 0.92573 2024 AL G.,U
3.114 10.05 0.67 210. 0.9333 2024 AL 6.52
3.1V7 9.99 0D.9 287. 090079 204 AL 6,90
3.lI0 9.98 1.37 402. 0.9613 202*4 AL 7.53
3.110 9.56 1.58 464. 010368 2024 AL 7,7b
3.189 9.83 1.67 513. 0.8301 20cN AL 7.93
3.116 9.78 1.93 5m8. 0,0027 2024 AL 913,6
3.tI6 10.03 2.16 677. 0".7046 204 AL 8.59
3.1Z3 10.42 .47 304, 0,7630 20UN AL 9.03
3.115 10.65 2.79 96, 0.73080 Z04 AL ¶2,45
3.124 10.83 ?.83 957. 0,7307 20c^# AL 9.53
3.113 10.70 3,00 999. 0L7196 a204 AL 9,71
3. 19 10I,.59 3.20 1060. 0.69'70 2024 AL 9. 90
3.129 10.59 3.20 1060. 0.69"78 POC4 AL 9.95
3,124 1 0.4 3.24 1097. 0.7011 0024 AL 10.03
3.113 10.56 3.56 1170. 0. 6" Cu 8.02

us e.000 o.gbouP KM,.cC roR UP GfW(AIER THAN 1.7

TABLE II

S...... -APP LE-- ... ...... ..... ....... S A DARO .

R14O0 US tp p v/vo MATERIAL US(STI

2. 366 5,93 2.05 ass. 0.65143 2024 AL 7.85
a.8 6.34 2.4 VS•6. 0.6467 2024 AL 7,86
Z.364 6.91 0.44 399. 0.6469 20,1 AL .19

.42.3 7.19 0.141 41W. 0.65151 802.4 AL 8,30
s,307 6.96 ?l,5 399. 0.6327 a08. AL 9.24

0,311 7.42 2,96 490. 0,6146 20-4 AL 8.67
Lo. C'-92 0.1 il Jls Sa11. 0.6130 2024 AiL 9. Gil

o?. 30 6.3"7 3.19 469, 0.49g e084 AL 9.16
2.302 .21l J,27 61e. 0.6017 2024 AL 9.2
Z.M57 8.51 3.44 690, 0. 5•A 2024 AL 9.46
P.102 9.68 3.82 776. 0.5669 2024 AL 9.98

US -"1.419 4 .6NO*UI. - 0.50'UlP*'2 104SEC

11

- -,-



PAGE 37
SILICON CARBIDE

RHO0 Us LI P V/VO MATERIAL US(ST)

SIO US • 0.16 KMl/SEC

COWMMNTS;

II SOURCE. MCOU"EN, RO., HARSH, S.P., TAYLOR. JW., rRITZ, J.H.,
AND CARTER, W.J,
•T, EQUATION O" STATE or SOLIDS FROM SHOCK WAVE STUDIEI,
HIGH VELOCITY II'PACT PHENOMENA, KINSLOW (O.) (ACADEMIC
PRESS. NEW YORK, 1970) CHAPTER VII

2) EXPENIIENTAL TECHNIQUC:3
DATA REOUCTION TECHNIOUtI S

31 VOI IS LESS FOR THE' CUBIC THAN TIC RHOttBOHORAL AND IEXAOONA). STRUC-
TUnSe, wYcxoFr. CRYSTAL sTRUCTUxES JOHN WILEY AND SONS, N.Y., 19631
VOL. 1

4) VI~OV/DV a I :
5) THE1 ELASTIC WAVE WAS NOt OVtRORIVEN IN THESE SHOTS, INTERCEPT WAS

roRCcD TO rly CO

I ,

4-,
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TABLE

SILICON CARBIDE
24-23---1

X X

10 x x
X

9x

a

4

--.

3

0it") ID

UP

4-



TABLE I I

SILICON CARBIDE
24-23--- 1
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POLYOIFETHYI..ILOXANE IqIL2CONE 210 FLUID)

HJ-C(-SIfC-H310-Ot89-SI-lC-H3)3 uS19O-CI62-H546-099

TO a -32 TO 296. DEG. C. C0123.5 OCC..CJ.O.99 KMISECC
*o 0.963 TO I. sw CC/C

THE TABLE LISIS TEMPERATI.R( IN DEO, C.. DENSITY IN4 0/CC., VELOCITY IN
KN'SEC. AND PRE5SSURE IN KOMR

T ABLE

TO RHOO us UP? P vivo

-32 1,01 6.7d 3.26 216. 0.6Wl
-PO 1.005 6.91, 3.46 ZO- 0.1500
-?o 1,006 '4.97 1.87 91. 0.615
-10 0.996 7.21 3.11 256. O.%W9
158 0. Ng. 6.47 3.%6 19. 0. 450
258 0.840J 6.61 3.70 ZOO. 0.436
159 0.048 6.16 3.218 171. 0.4b65

56 0.770 4.09 2.94 61. 0.b23
Ž79 0. 7052 6.09 3.31 115. 0,456
2% 0.7421 6.39 3.91 164. 0-390

COwHw VS
Ii SoqJACE (.0.PIHTWiAITE M4. AND I1LACKULhNJ~? .. H.

SRI IrC'H4CA1. REPORT NO0. 14
sTum.owO Ats. myS.. TtN&0 Pow.K rAt IF. 940,75,6 U.S.A.

i?'E. I:CPRMNIAL. K1CHNtIQUE' Cl
DATA REDIX! ION TECIA410M .: 8 STANDARD MATERIAL. U9AAS

31 ERRON S IMtA7ES ARE W 2TWCN 0. 3 041) 1.5 PE.RCENT IN VS AM)0 UP,
41 THE STWuCTU.*E OV THI4S FLUID KAS -'HtAINE 11~M

oJW CORPlING ENO. rPkOoS. DIV. WkAAETIN 06-10*2, M'C. 119614 AM)
r. M. LEI~wS. R03CH 0I4M. AND TfECliC. VOL, 35ý. P. 14?i? 1296Ž
141OPRT IES USED FRall !THSE S~OLWESr WhE1 VISCOSITY-100 CCNIISIOKE02

1402..WL .6100O O.MULC
T~k ADO(V( M3LECU.&R WrIGHT IAM) SIZE) IS ONLY N4OMINAL. I4. LIQUID IS
C~fPCrAO Or' SOK1 Lt4ONM4 nISTRIOUTION N~' MOLLCtLAll SIZES.

431 CO WAS (EASLJRE SEPAR~ATE( Y elY KCfC5~ AND) OLACK(ILON. iHI VATt COMIM.
THE( TEME1ATUPE DLPIEND(NCE MAY FX E ST IMAILD r'ROM CO -0 I ,091ftHO0'3

SEE DATA TAKEN BY H. J. M...Sb'UMIN. J. ACCOUSt. SOC. AMl, VOL. n3

yG 14 41-



TABLEI

POLYDIMETHYLSILOXANE (SILICONE 210 FLUID)
24-23-2- 1(90-182-546-89)--- 3
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Ki PAGE 381

CASSIT£RITE (TIN STONCI (TIN OXIDE)

SN-.O

VO 4 0.1498 TO 0.10A CCIO
VOI• O.1429 CC/O

THE TABRE LISTS SHOCK AND PARTICLE VELOCITY IN K?/SEC. PRESUM IN
:KBARS AND DENSITY IN GiCC. ST DESIONATES TIE STANDARD SAMIPLE HOLDER
MATERIAL.

TABLE

RHOo us Lp P Vwvo US4ST)

6.45 6.77 ?.Z7 o9? 0.56'e 9.26
6i.r 6.77 0.31 100I 0.659 9.33
6.75 6.94 a.55 1193 0.633 9.75
6.?'% 7,3? 0.73 1348 1.627 10.10
6.51 7.51 2.9d 1410 0.616 I0.e9

US , 3.881 4- I.%Lo8UP KJ/SEC.

SIGCMtrA US 0OO KM,,ISEC.

COMMENTS

:1 WIUICE: MCOULN R.O. AND KAFWH•5.P.
PRIVATE COMMUNICATION
LOS ALAMOS SCIENTIFIC LA8OWATORY. LOS ALAMOS. NWW MEXICO. USA

' EXPCRIMIENTA.l T.C.HNICUE 0
OATA REO(,II ION IMTHOD 8 STA'&)ARO MATERIAL 2•40 ALUMI.?1U

31 VOI kAS CA3TAINED rY4 THE LiTtICC PARA,*TERS LlrslO BY WYCKorr
CRYSTAL STRIjCTURE. VOL I lJOHN ;,'LEN 1:4 SONS. rW-VOR4K. 1%.31

4) FULTIff(R WCIW IS IN PROI SS,

I(JO6 14/'77

Air



TABLE I
CASSITERITE (TIN STONE) (TIN OXIDE)

;, 26-I---I

,7 x *
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UP
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PAGEC MJz
t a28- Is. .... i

SON NITRIDE PYROLY11C

8-N

Vo 0.•466 CCcG CL 2.77 K•/S1C
Vol 0.4,389 CC/0

IN (HEI TAKE. DLOW. DENSITY IS GIVEN IN G0CC, VELOCITIES IN KV¶/SEC.AN?
PRESSU•E IN KILOSARS. X OENOTCS THE SAMIPLC ?IMCKNESS IN MN.,

.................... SAIPLE ...................... -STANDOAR--

x RHOO US UP UrS P Vi'Vo US U3S

6.35 2,I16 4.W~ 0.712 76 0.855 6.16 1160

3,3 19 2.168 4.65 0.72• .5,14 73 0.844 6•.6 I.22
6.35 2.129 6.13 1,54 201 0.749 6.9 2.61
3.10 Z.12>0 6.1J5 3 1.5 3.03 po0 0.1530 6.98 Z.61

6.35 .. 044 ,.t, 2.13 LaIi 0.6,14 7.67 3.60
3.19 ,3,78 6.47 C1.09 4.02 c"94 0.6"71 7.67 3.60
6.3J P. t0 7.345 2.51 38e 0,61>1 f. 07 4.4Z
3.10 tO .11b 6.94 0•,'4 4.60 384? 0.634 ,7 14.48

6.35 2.067 7.43 e,71 116 0.635 0..S9 4.7'4
3.18 2.117 7.eg 2.70 5.14 417 0.630 8.319 4.74
6_5 a?.iT53 7.65 S. 16 '),0 0. "A7 0.99 5.64

, 1 2. 1"6 7.80 3.3134 5.61 "W7 0.590 8399 5.64
6.35 %. 153 8.07 3.'46 o 0 0.0171 1.3b 6.26
3.19 43 Its 1,04 3.49 5.Q12 '1 , Ca' 9.315 6.26

. 6 .35 e.164 Q,3 3.•v-? E5 0.57,1 9.43 6.44
3.18 0P, 162 U.37 3.50 1.86 63) ,3 0.I q9.49 6.44

US 3 S.WI? 1 .5140Lfl " 0.008"UP'bl? SICHA US " 0.1'q KIM'•tVC

COMtENTSi

31 SORC. I.�,HK. 0. L.
PAIVATE COMMVIICATION 19O66i

LAWK.W.IC RADIATION LAOOIATORY, LIARMOK4R, CALIFORNIA. USA.
21 EXP•RIHINTAL T.CNI9 13

DATA REOUCTION ITCHNIOUM B
STANOARD MA'LAIAL ALUMINUl ?024N.

"31 VO I3 tHIE AVERAGE VOLLAUE OF ALL 'ýAIPLES.
41 THE US-UP FIT WAS MADL WITH ,EIC('T, or 1.0 Or TIC r.354 ',. a.35 L&

ANDW 341*47TS Or 0.5 FOR TIC I, 10-MM-TI41CK SAP'11.E•,
• i 1IC 'tSA•PLE MAYRIAL WAS OBTAINED It",,4 HIGH MI.ATURA"' NARRINM.5,,

INC_ BRIOGHON, MA5SAC•U.5..TTS, USA.
f4) VO0 WAS CALCLLATED FRO••C 1 H[CXAGONAL. CELL StRJCTURE. WITH

AO a 0.50399 AM: CO - 6.661? ANW)!TROMS. At 3" MO1G. CENT IOIC, IHE.
LATt r., COrSTANTS kCRIL OBTAINED FROI R. w. o. bm•K . CRYaIL
SIRUC.TURrS, VOL. I IJ OIN WILLY ANDO SOSW. NW YW VO, N. VY. ULA.. I J I

4-



TABLE
BORON NITRIDE PYROLYTIC
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.1 PAOL 133

BORON NITRIDE, PYROLYTIC.

B-N

VO a 0.459 CC/a. CL w ,.743 KM/SEC. I'- 2.46 KQrSEC.
Vol • 0.4309 CCia. CS • 1.0W4 KM/SEC.

THE TABLE LIST% DENSITY IN OCC., VELOCITIES IN KIV.C. AM DPF'S3UI11C IN

TABLE

RHO us UP p vivo

R•1.8 3,64 0.310 r4.6 0.9140
3.62 0.309 2%.4 0.9147

- 3.41 08.?37 17.6 0.9304

- 3.03 0.236 17.9 0.2316
- 3.43 0.132 10.5 0.9314

?- 08 0,077 4.8 0.9731
.4- $.7 0.237 17.9 0.9314

"3.47 0.239 18.! 0.9310
2.86 0.081 5.05 0.9717
2 €.6 0 -003 j .?Q 0.9709

US. - 0? 3.50"UP K5I,',SEC
[. SIO.,J'• a 0.C4 KM'$L•C

COMfH.NTS i

SANDIA LADOATORY REPORT SC.lRR-cf47 1 1%7 1

SANIOA LAMRATOWY. ALeLOUXR1" .'1.-&MCXICO. U.S.A.
8' EXPERIMrNTY4L Tr.CHNItoU 12 3.

OAtA REDUCTION TCM!OUE; C (OIJAPT,v (1AU1
3j THE SAMPIE fORMEO PART OF THE( iL.LL(1 ANO VPAOTED YK OUARtdT GAUGE

10 YIELD Ti( STRESS AT t4: I1ACt • A'ACE. IN THE REMAINING
EXPERIMENTS T1W GAUGE WAS PLAC'D ON T1C SAMKE SLIRFMACE A) I*A¶i.•JRtO
TRAI'aMITTEO PfRESSUREt. TIEMLFORE P AN) UP AE THE MLA5M4D PARAMETERS
IN 9IE FIRSt 6 ENTRIES., P ANO US WERE MAW41'0 IN LNTRIES 0 AND 10,
US AND UP 108TAklM[o r"i 1tL PROJECTILE VMLOCItYs ICRL IW( HUGOMIOT
PARAMETERS IN rNTRYES 7 AND 9.

41 NO WAVE ATTEN.LUATION WAS OIRSCRtf WK. Out SELMISTATIC '5TRAIN RATE
• • [~XPER:IMENTS SP" AIN INCRE:ASE Of 100 I'0 110 G'APS IN COMPRESSIVE
S i 5~TKaSS BETWEEN STPAIN RATES Or• 15 TO 10,-3 IN.Hi IINCH.SEC.)

51 THE SAMPE[ IS POL.YCRYStALLINK WITH THE C AXIS OF" liE CRYSIALLITCrS
ORIENrED PK•RKN01CULAR 10 1114 SHOCK FReONT. SeET DATA SKEEt FORI OCR&L-

• , ~~LAY, Frrl I ionf. RicH Trm•p mmmRIus INC.. UNION cARsBio cow.,
S~LOWEL.L. HASS.., U.,A.A

•;: ; • ~61 VOI AS IN ENTRY -- I--

"I; II
'A4 '• "

, " ,. .. . m U S" k i 4'



.0TABLE I
BORON NITRIDE, PYROLYTIC.
26- l6---2

3.6

3.4

* 3.2

* 3.0

2.6

2.6

2.20

0 M tU Mrl t N m .01
0 0ý t0 C; 0



GRAIN SIZE 20l 1010 NGTRM

Yoe 0.794 cclo.
VoluO.4309 MCO.
THE TABLE LISTS DENSITY IN 0/CC.. VELOCITIES IN KtlISEC. AND PIMCSSURE

IN KSAR

T ABLE

R1400 USA UPI Pi VliVO USP- Upe P2 V21VO

1.2 ;?.77 0.043 1.5 0.9g4 1.45 a W5 10.2 0,641A
- - - 1.37 0.497 9.05 0.655

1.09 0.401 6.30 0.666

* - -1.01 0.335 5.11 O.C6I~
- -- 0.85 0,27? 3.01 0.710

1 .03 0,I'45 2.79 0.862
0 - W 0,¶3? .03 3.30 0.605

- - .~7 ).,110 . 0.930)

sIG.USI? 0.04 kmisC. FOR LIP BLIWEEN 27 AND .35 KM's[C.
LW~ 16 C.77 - I9.1LfJ% * 49.0,*1pba K<M:,scC
51OATVe - 0.007 KIJI'%CC. FOR UP (MLN~ 0.20 1'¶SrC.

COI9ICNTSt

11 SCURCE t LEEL 1. M.
SANOIA LALICAlORY REPORT ¶iC.-I4R60-P 09
SANIA LAI)GRATORY, AL~I-A=R^.JE WIW IWXt'fl, U.S.A.

Z) C)XP(AIM(NtAL TCCWHIOkki le~
DATA KIOUCT ION TECI*4I0X: C

5) BOTH STRCiS- PPC*ILES !RAW.M~iltE TI4ROUC. 11r. eiA~VpLI AI~o INPUIT SIRC¶3
WEK E ?ASUPLD. ftH F"I*." 90WOiC A IWCAL) PHIECL1O1 144WILE 1*410H WAS
INJTEGRATED A5%UM'INj Crt**6tANT VLCL~I.f FOR4 EACH4 STPIV5S POINT. TO YIELO
lif APPPVPRIAI( MAX(IMUM1 C01VWSSION ANO UPI . Y'VZO AND US?, WMIL
THAN CALCLI.,ATED r1~0m Te4 Ilfty TRS Wc'~s AND PART ICIL.EC LOCITY
ILP21, USINj UTH JUMP' CONDITI01&S- WHIC14 NCHE ALSO "~.U tO CALCUL.ATE
USI IN iTH TAIALE, 4Ct NCAMLAD VLLOC ITY At Ifl: Foot of' 1141% FM~AD
AJA'vt US 3.10 *OR- J.1 59KMISMC iTX VAL!AE OF US! IN 11*. TAKE Is TIC
EFFECTIVE VALUE THATI FtS\4 .AtW CONUSIIONS.,

41IC TH AXIMUM4 UICERIAINrY IN P P; t4AH IRCIAT. iIM AGIWAMILNT IltWEENI
A CALCULATED UPS2 AMN A AV(.RAGE 1;IA)C Pvorii.r VtI7L(XIIY CAWt 10 3 PER-
CENT: 1 1 9 MCALC AND 3. 3A KW4SEC. ttAro44LO.

51 THEC SAt4KX WAS ISOIROPIC 0YWXYT3C WKI(* NITNI'A.. INPETRWAHLE TO WC
At ONE AT?40SPO(RL 0IriERNTIAL K.CIOSci A U0,08 CM S3LAR.
It WS1 MM"[UCO HaY IAYfiuaN CO14PORATICIN.

F . UOh~ 14 '71

.4-



TABLE I
BORON NITRIDE, POROUS. (IPBN)
28-18 ----3

3. 0 ---- r -

2.89

2.6

2.4

2.2

tn

2.0

1.6

1.4
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TAB~LE
BORON NITRIDE, POROUS. (IPBN)
213- 1---3 !
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DORCN NITRIDE, PYROLYTIC

B-N

VO a 0.459-0.476 CC/G CL - 2.7?3 KN/SEC CO 2 2.462 KI/SEC,
V01= 0.4399 CC10 CS a 1.049 KQ/SEC

THE TABLE LISfS DENSIIY IN G,'CC,. VELOCITIES IN KM/SEC AND PRESSURE IN
KSAR.

TABLE

RI00 US UP P V/VO

2.18 6.441 2.9M 322.7 0.643
2.08 6.54 2.14 291. 0.67
2, 12 6,47 2.07 26'b5. 0.68
2.19 6,093 2.047 ?71.9 0.664
2.?8 6,05q ?.051 270.9 0.661
2.12 6,10 1.01 e37. 0.70
2.149 5,91 1.63 e06.O 0.72
Z.149 '157.1 1140 171.0 0.76

S2. 1" l 5.63 I.,.e 164.0 o.7b
2.10 5,3-71 I.4Wi 165.6 0 707
el, 14 5.59 V.40 166. 0,75

S2,13 5,5(k. 1,345 !63.3 0.751
2.149 5.36 1.07 123.0 0.60
Z.19 5.006 I.'%3 114.4 0.797
2. Id 5.070 .033 114.2 9? 0,'
0.149 4.f)4I3 0.802 8;.5 0.83-'
2.149 . 776 0.8ý'., H2.6 0,83
2.15 4.4z 0..19 . .
2.1 .57 0.77 . O. 0.8W4
2.1.61 4.91) 0, 107 73S. 6 0. 111u
2.12 4.-7W 0.719 *'13.0 00,0
2.10 4.404 O.6-70 12.'? 0.147

2.1411 4.406 0,lb4b '43.9 0.19'"I

US. - 3.03 * I. 00"IP KMI*&:C
SlG US - 0.1"1 KM 'Arc.

11 .U CE: MAY, R. P. AN() KINSEY, (. 14.
SANOIA LAiWMA•fPY 141PO 4l*.. TM.67-.34, t.?LY f .VY,.
SANOIA CORP.. AIFJvA•JA LIr.. N[.W IXICO

P21 EX.•iItNTAL T1CHNIOXUC A
OATA 2,DOUC'..TION 10HOUt It

1 POLYCReSTAL.LLIN, 14,J.E lU.0(UWAL fiW"J NI THITI' IHk( CAI*f0N PRO•KIOt.
-*. ,0%IV Or IGN CAPUIDE C0rP. 'ýAf MATI RIA, AS, 00- Id .. 2

41 (Q-, CS AND CO PIASJA At. (INM I4( tY'10', tA OM CAIPI C t AXIS1,
* .A) .. CMI. 1. ASII C LC TAN, II "NT1 ) CJ it f 1 914It NuOR V OP



PACf, •
PYROLYtiC BORON NITRIDE. .lMO TO DISTRIBUTiON. FEB. po (1967)
5AN01A LABORATORY, ALBUOUE'RUU(, NEW MEXICO. U.S.A.

5; V'I "AS CALCULATLO AS IN 29-1IP---I
61 PRELIMINARY DATA. WORK IN PROb(RSS.

it"



TABLE
BORON NITRIDE, PYROLYTIC
26-18---4
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PAGE 48
?a2- - -1

B~ORON CARBIDE

04-C

VO O.WO5I-S.Z94 CCIO
VOI 0 .4011I CC/0

IN THE TABLE 9CL(O4 VELOCITIES ARE OIVEN IN (Il/SEC. PRESSURE IN KILOSANS
AND DENSITY IN G/CC,

r.48LE

------- IPL--------- SPE --- -------------- ----- STANDARD- -

FmOO us UP p Y/VO MIATERIAL. USIST)

1.980 5.46 1.47 1059. 0.7308 20a". AL 6.90
1.946 6.72 2.10 275. 0.60715 20214 AL. 6.75

I Z4 7.03 2.30 311. 0.6720 202 AL 7.89
1.'97O 7. 77 2.50 383. a .67W 42024 AL 83.19
1.-909 7.50 2.6 373. 0.61507 4?0.4 At. 8.2
1.944. 8.43 2.W '.7*. 0 -6560 ~ 00^ AL 11.67
139117 9.042 3.2 W63. 0.6"30 000.4 AL 9.08
I.9C2 9.0! $.o %.3 043 Q.&*49 PON' AL 9.20
1 .940 9.403 31t6 6153. 0.604S3 002.4 AL. 9.48
1.903 9.78 3.94 733. 0.b91I 20d4 AL. '3.08

US 1,50~6 *?.943OLP 0. 007 UP* *. kMSLC
SIC US * 0.18 KM'¶.tLC

COtftN TS:

It SciOLWL MIC"'N. RrG.. MAWiH. S.P.. TAtLIO, J.W.. 10111I. J.M..
AND CARTER, W..J.

* Tlot EGUAtION OF STATE. OF SOtLIDS FROM~ rS1UK kA'E STUDIES.
WC?44 .'ALO.CII Itf'ACT P141*rktINA, KIN,.LOW iCo.i AAILI
PPEFI.' W(W N'Ol4ý. 111701 CIIAPTIR VII

P1 E01EI'UNIAL TE-CIHo:": 03
WAA REOUICTION TI! JVOI: 13 ISIAM(ARJ 04'AE I'LATL AS SH0WNII

3) VOI is CALCULATE0 FROM 4ti WxAGOt4AL r'tL C(Y3STPANTS AO a 560 AND
COd 12.:2 ANC,¶TRCO. CRYSTAL DATA O4.TLRMINAIIl1t TAHLI!'j . CO. ).D.14.
DONNIAY AMO N.M. OWOI6 'U.S. ()CP. 00 COWM.. N.I3.S. . 10, 973' SOD. ED

UOi 14/177

I 4-1
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TABLE
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28-23--- I

10 -r
x

•9 XX

8
x

x

=7 x

--. X

5

3

2

up

UP



I PAGE 3W8

COfRL*NXJ (ALUMINUM OXIDE CRYSIALLINEI

AL8 -03

*e 0.2506 CC.'G CO 7.93 KM/SEC.
V01- 0.2515 CC/O

THE TABLE LISTS SHIOCK AMC PARTICL.E VELO(UIY IN KMISEC.., PRESSURJE IN
K1DARS AND DENSITY IN 0'CC. ST UESIGNATES THE STANDARD SAMPLE HOLDECR
MATERIAL.

I AAR.C

R4OO uDs UP P vv WVO. UStIS

3.90 9.99 1.30 516 0.669 7.71?
3.99 30.51 1.66 693 0.8413 6.38
3.99 13.02 1.99 1671 0.821 9.86
3.99 11.17 2.80 9"19 0.904 9.18
3.99 11.4n 2.4'14 1006 0.003 9. LI
3.99 11.24 8.Z7 3016 0.000 9.29
3.99 13.03 42.38 1019 0.790 9.33
3139 33.61 ?. 78 3309 0.76w 30.06
3.99 11.78 2.80 13315 0.763 10.11

3.9 3.69 0.95 1376 0.74t9 10.29

3.90 13.98 3.13 1480 0. *138 1 0.5%Y

US - 7.916 a 1. .97 4UP - 0. 19h ILAI 2 Kll'SEC.
SIGMA US - 0.10 KM'SEC.

C(VAMENTS,

Ii S"URCt MCOUACEN R.O. AtNJ MARSI4 S.P.
PRIVAtE COi~MK2CAT ION
LOS ALAMOý- SCIEN1IFAIC &AIic*'AtOPY. L05~ ALAMIOS. t&W HlEXICO, USA

01 L~EKRIMCNTAL MCH9N'0UL 8

DATA RELYJCILON ME4MU 0 SIANEUARO ?AT[RIAI. cll A1LUMINUM
31 VO; WAS QOTAINLO FROM YHL LATItCE PARAj1TERS L3ý)tLD IJY WYCKOFF,

CRYSTAL SIRVI1N)CEi. VINL, d ("44U WILLY AND 1;014ý, f&W-Y0HK 131~6
41I r'jATtiE wowK IS IN POIRCKSS.

14*1



TABLE I

CORUNDUM (ALUMINUM OXIDE CRYSTALLINE)
29-1----1
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PAGC 380

CORUNM (ALUMINUM OXIDE CERAMIC)

AL2-03

VO a 0.6l11 CCIO
Vote o.as1s CC/O

T1E: TABLE LISTS S14OCK AND PARTICLE VELOCITY IN KM/S-C., PRESSURE IN
KBARS AO DENSITY IN 0CC. ST DESIGNAIES TIH STANOARO SAMI•LE HOLIXR
MATERIAL.

TABLE

14O0 US UP P viVO USISTI

3.93 9.63 0.94 310 0.991 7.00
3.83 0.68 I2.? 405 0.050 7.42
3.93 9.9 I.37 469 0.845 7.67
3.83 9,43 1.76 b35 0.13 0.2
3.93 9.62 1.77 653 0.815 0.34?
3.83 9.6 % 1.78 652 0.913 I.3 u
3.93 10.26 0.21 870 0.783 9.01
3.83 10.07 2.31 909 0.774 9.1l5
3,03 11.17 ?.90 140 0.741 10.06
3.83 1I.?2b 3.01 1312 0.7l O.0?5

US - 6.956 * 1.449*1UP KMSiGC.
1CIIIA US - 0. 069 KM -SC.

COeft ITS

1) SOJUCL: MCGUCEN R.G, AW MAWH9 '#.P.
PRIVATE C0•IUINICA1I,1(
LOS ALA.MOS SC•.NTIrIC LAI)OPATORY. LOS ALAMOS, hlW IMXICO. USA

21 EXPERIMENTAL TLCiICI.JE B
DATA REDUCTION C11T•M 0 StAWEAR MATENIAL LOiWN ALLUMINK"4

3) VOl WAS OlWAIto rUH THr LAT'lICE PAHAHtIERS LISTED Ul WYCK01r.
CRYSTAL StFTUTL1k'AV. VWC. C iJ-'Ofl WILEY AND WCJ¶.. W14 YOW 1,3631

,) FURTKR WORK IS IN PfC,$ESS.

4

4. . .... . .--.



TABLE
-vv CORUNDUM (ALUMINUM OXIDE CERAMIC)
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ALUMINULM OXIDE, CERAMIC

I'CSGOO AL-995 tTABLE lit
AL2-03 99..i WT. PERCENT MINIMUPM
"10-0 MAJOR IMPURITY

POROSITY 3.15-4.3 PERCENI' MAX

LUCALOX tTABLE III:
AL,-03 99.9 WT. PERCENT
POROSITY 0.2 PERCENT MAX

VO " 0c513-0.'6Ze C0O0 CL v 10.3 :11/SEC CC 7.55 KM/StC
Vol • 0.'251S CC/O CS * 6.I2 KH/SEC.

IN THE TABLES BELOW, DENSITY IS. GIVEN IN 0/CC, VCL'CITIES IN KM/SEC.,
AND PRESSURE IN KIL.,OARS. SP DENOT•S TC BASE PLATE MATERIAL. SAAMSCRIPIS
I AND ? DENOTE TIM ELASTIC WAVE AND TI'C rIRS1 S14OCK WAVE RESPECTlIVELY,

IAOLE I

R100 USl UPI P1 VI/Vo US2 LPa Pa VolVo eR

3.814 10.07 0. 4.6 100. 0,974 6.'; 0.-*19 107'. 0.970' LU
3 110 10.30 0.4?1 4. 01980 7. 0,3 0.31 113, 0.9670 LU
3,14q 10.-? 0.20 79. 0.981 7.6 0.87 6.J, 0.8953 AL
3.809 J.82 0,10 67. 0,9O2 7.54 0.05 ?,9. 0.895 AL
3.610 10.07 0,?2 85. 0.918 1.-62 I.M 430. 0. 1157 AL
3.09 10.05 0.21 01. 0.979 8.59 1.06 '• 4, 9,eb' AL
3.83-1 11.03 ?..677 1,31, 0.7%' BR
3.839 10.9 ..b07 I1II. 0.7b. OR
3.608 9.08 1.96 i36. 0.8004 At..

US * 6.43 * I.70*,UP - 0. uLJP**? KM/-SEC I1GMA US w 008 4I'¶.c•.C

TAB3LE 1I

S- SAMI- L - -- ------------------- - TANDAIRD

i'o •1 l l UPI PI "IVO f J j UP2 tjUr% P? VQý'VO OP UrS

3.98 10.98 0.368 161, 0.9663 8,00 0.477 1.174 199. 0.954• AL 1.543
- - O.262u 1l1, 0.97059 8,79 0.49$ 0,1Yi 195, 0.94,9t' -

- 10.90 0.,•4' I1?, 0.9739 ,153 0.4.95 0.957 I•5, 0,94W -
10.96 0^.,3 I1I1. 0.9771 9.60 0.93. 1,67 369. O.rO2 -0.694

- 1O0. 0.229 99. 0.9791 9.36 0.90 1.57 366. 0.9003 -

US.

COIIENTSz

I1 SOURCE: AHFRENS f,J,. MAT WH. AND ROYCE E.B.

U06/9% f



SPAO[ 391I
J. APPL. PHYS.. VOt. 39. P, 4610, PAl1%381

21 EXPERIIMNTAL TECHNIOUL C I WAS USED FOR ALL FNTRIC% EXCEPT FI'i, lit
LAST ENTRY O TABLE 1, WHICH WAS OBTAINED
WITH TECHNIOUE 0

DATA REDUCTiO N TECHNIOUL 0 UFSwP.UP. TABLE I, FIRST 6 ENTRIES
0 TABLE 1. LAST 3 ENTRIES AND TABLE II

BASC PLATE MATERIALS: LUCITEILUI. ••O•4 ALUMIINUMIIALI AND LOW LEAD
BRASS (OR)

31 SAMPLE MATERIALS: WESOO AL-9•.•TABLI tHESIERN GOLD AND PLATINUM CO.
BELMOND, CALIF.. USA.-

LUCALOX, TA1LE II IOENLRAL ELECTRIC CO0, OHIO)
'o1 CL AND CS AsOVE ARE FOR wCSGO AL-9" tH. OUNEGAN. PRIVATE COMMUNICA-

i1ON. 51,6)
"CL - 10,0, KPISEC FOR LUCALOX (E. SCHIEIBER AND 0. L. ANOERSON. J.,
AM. CER SOC.. VOL. 4i, P. 14. 1196OW

1 VOl 1WAS OBTAINCD FROMl TIH LATTICE PARAMETERS LISTED BY W'lCKOFF,
CRYSTAL STRUCTURES. VOL. i? IJOHN WILEY AND SONS. NEW YORK. N. Y..
USA. 19631,

61 THE DATA OF TABLE I WHICH WERE TAiN WITH 3.? TO IZ.7 IiM. THICK SAM'-
PLES INDICATE 4 10 5 KIOAR DECAY OF SHOCK STRENGTH OVER THAT
THICKNISS RANGE.

113 4 INDICATES LLSS IRELIABILE L)AA ON THI SECONO WAVE WlHICH 1ERE NOT
u saO IN FIT.

iJOif 14 r'71

S]W



TABLE "
ALUMINUM OXIDE, CERAMIC' ag~- 1 --- 3 .
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TABLE
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_- .T A B L E I I"ALUMINUM OXIOE, CERAMIC

29-1---3• 1 1.• 0 ------ ---T --• - -r -- •- -1 --- r - ,- r--- --- '- -•. ..
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TABLE I I
ALUMINUM OXiDE, CLRAMIC
29-1 --- 3

10.0 ,. . .---.----
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9.4
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9.0

8.8

8.6 -

8.4

8.2

0i -m r in to 0 O0*i -. •M.,' .n .o . .o .
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ANUA3USITE NATURAL (ALULINUM SILICATE) AE ~

ALZ-s1D4

VO a 0.325 CC/G
VOIn 0.318 CC/0

THE TA 'LL LISTS SHOCK AND PARTICLE VELOCITY IN 301/SEC., PRESSUK1 IN
KBARS AND DENSITY IN 0/CC. ST DESIONATES TIE SAM~E HOLDER AN.V STANDARD
MATERIAL,

TABLE

RHD us UP P vivo us SI

3.08 7.7'. 2.49 i594 o.670 8.60
3.06 7.91 2.53 G1s 0-688 9.75
3.10 7.94. 2.67 65, 0.69', 8.93
3.07 7.9', 0.76 673 05897 9.oa
3.06 7.9'. 2.6a 701 0.683 9.16
3.09 13. V 2.97 763 0.690 9.33
3.06 0.tY04 3. 20 t)67 0.683 9.07
3.08 9.e0 3.50 9013 0.CH'i 20.00

1.07 9'S6 3.63 1 0'..9 0.,)w 10. 'W

3.U9 9 -5 3.70 2089 0 111.371
S. 0* 9.Q7 4.80 1104 0. 571? I0.b'.

LIS - 0.86I9 * I.UII'UP KII,SEr.
51I-,ttA US *0.0' 0"1¶SCC.

CQH1MENTS

11 '50VRCC: KOCOIN P.Oj. AND~ MARS44 S.P.
P'qIVAlf CC,4vNljCATIcN
L'" ALAMO0S laCIUIT IF IC L:. PATC&IY. LOS1 %.LA(r.-. Xl M('Y.ICO. USA

21 EXPEROfiAL. TV.U4JIQor 0
DATA RE)UCTION KMt19#t) II 1TAEARD MATERIAL. 2CC.5 ALL4T4!IM

31VOl 9AS LATAI~tC (ROM T1IL LATTICE i'ARAMiETLHS LISTED IN CPYSYAI, DATA~
CETURI*iATI .r .IJ~~ AMAS(MK1CIAM CRYT. AY~>N, M0-4kI 't4PM 5. 1%63) .tO Lti

4j FURT1IFk 64ils IN PfRrflJ&S

IM_1_7



TABLE I
ANDALUSITE NATURAL (ALUMINUM SILICATE)
29-24-1 --- I
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PAGE 39 3

SILL14ANITE IALUMINUM SILICATE)I

AL2-SI -05

yo - 0.319 CC/0
VOla 0.3080 CC'0

TIC TABLE LISTS SHOCK AND~ PARTICLE VELOCITY IN KM/SEC.. PACSSUK IN
KBARS AND DENSITY IN 0'CC. St OF.SI0AkATES THE SAMPLE HOLDER AND STANOMI
MATERIAL.

?ABLE

ACOo us U.P P /viv USISTI

3.07 7.54 ?.W? 54 0.568 60.68
3.1p 7.83 2-w 616 0.578 8.75
3113 6.01 a,65 6&4 0,670 6.93
3.13 9.05 0.70 600 0,665 9.00
3.10 7.9*' a.1- 876 0.654 9.02
3.09 0.153 2.94 715 0.6Wk 9.16
3.13 8.49 e-93 778 0.655 9.33
3.ý13 Ff.809 3.16 001 0.644 9. 6/
3.1b 9.1,9 3.45 I0Ie 0.6a7 10.09
3.13 9,4d~ 3.59 1080 0.619 10 12ý
3.13 9.5 3.68 10"9 0.615 10.37

US 3'.58 1 .6'01.P K~flStC.
SIGM ou v 0. 11 kTII¶5J..C

COMMENTS

11 SQL10C MCOIXCN R.G. AND KAR124 S.P.
PRIVAtE C099.INICAt ION

LCIS ALA140S SCIftLITIF C qAUO4ATORY. LOS ALAMOS. N&U MIXICO. USA

Pi 041AIMIFUTAL tUHN~fIOuL B
DATA PfDVXIr*4 MUtvCTiO U1 jI)AP0 MATERIAL V'0iN ALU)MINALIM

31 V01 WAS O*6TAINEC rROM TK OrNStY LISTEG. IN 114F HANOO0IM 0' 01EN. AND
PHYS. (THE C* MMICAL rPjM.A3R CO.. CLUVELANO I9Ei4 19651 41.5H E0.

41(FULAT14EP WORK IN PRIY.KP.S

IM061 #4'7*
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3S-~i--PAGE 394

LEAD Z|RCONATE

Pe-ZR-03 WITH N8R AM 71'T DOPINO
LEAD Po 0,987 MOLE PER 3 MOLE OXYGEN
ZIRCONJIUM ZR 0.927 -. .. .
NIOBIUt N13 0. on -. .. .
TITANIUM TI 0.014 - - -

Vo 0 0.1a7-0,130 CCto CL 3 ,3-4.a7 KM/SEC

V01a 0.1225 CCIO

THE TABLES LIST ODNSITY IN G/CC. VELOCITIES IN KM/SEC AND PRESSURE IN
K|LOeARS. 0 m THICKNESS IN MM. EM - EXPERIMENTAL MICHNC. MAT Y MATERIAL.

TABLE I

EXPNO 0.j US I 3. 2p- em

9703 6.5' 4.14 0.13 3.500 0.,35 0
8"445 S.'1 4.6 0.0073 3,Ca 004• 0
8,.3 5.6 4.36 0.0065 3.04 0.323 C

4',b 4.15 0.0046 3,59 0,0'72*5 0
O09' 5.4 4.c 26 0.0060 0
8903 3,4 3.2 0.010 0

US • 3. 12 • 9."L,.p K60"'s"C (0OR UP I'HOM 0.04 10 0. 13 k1/sI-JC

US 2.3 - 4. 0.-UP K,?-SC IQOR UP Ffwet 0.?2.. 10 0.45 KM•sEC

TABLE II

------------------ SAPL-E- -. .TANUOAD-
EXPNO 14100 Pt VlVO Pl? 'd1v?0 P MAT

1413 7.1 4' 0,970 70 0,•9E 65 BRA•S
8445 1,E. 41 0.9,0 7.9 IRON

, w 7.66 142 0. 1W5 I N AL
0469 7.71 142 0.8973 I50 BRASS
8703 7.9 43 0.911. 106 0 . W& 117 LUCITE
705 7.89 49 0.9657 115 0.9130 LUCIIE

O11O 7.80 Iu. 4 0.9983 I•.I 0989 I StEEL
6003 7.80 2.04 0,.9J96 01.1 0.9r11 19 STEEL
- 7.7', 1. 0. 9W9 00.8 0.9603 iI STEEL

78 ".00 2.0 0.4%.5• 2.15 tUCilrE
0903 7.80 1.1I 0. 99*15 0.6 t4.

SI X t 14, 77



PAGE 395

Ii SOUK CI DORAN. D. 0.
RCPORT NO SC-DC-64-348 119ie)
STANFORD RES. INST.. MENLO PARK, CALIF.

21 CXPCRIMENTAL TECHNIOUAC C2 AND 0
DATA REMDUCT ION HETHCO D 0WITH "P a U'S.

3D liE DATA SH40W A DECREASE OF US WITH PRKSSURE CIWEEN 2 AN KDAR.
THIS HAS NOT OSSERVED kY REYNOLDS AND SEAY, J. APPL. F4rl,'•OL . 33.
P. 2234 11962)
7HEY OIVE A FIT FOR AN ELASTIC WAVE AND A PLASTIC WAVE
U.I * 2.9 -1 19.L*UPI K -M/SC UPIMAX * 0.060- USlINAX * 4.15 KI4/S-C

SI3 UPI • 0.004- SIG USI * 0.05 KMISEC
US ? 1.63 * 3.53'L.P2 KM1SEC FOR UP2 E1.WLLN 0.06 AND 1.1 KM/SEC
WITH4 VPeLIFS
FOR A ZIRCQt4ATE-TIIANATE OF COIPOSITION. PF-ZRO.U-TI0.46-03
WITH Vo * 0.132 CCO0.

41 THE CURIE TEMPERAIURE Of THE ZIRCONATE IS 215 DOO. C.
51 DENSITY UNIFORMITY OF 1HIE SAMPLES WAS 0.06 G0CC MAXIIMJM.
51 FOR THE E-•ERhICNT NO. 9705 THE TASLE LISTS A THICKNESS OF SqAMPLE

W14.CH 15 THE MAXIMUM THICKNESS OF A 9 EG. WEDGE.

un/t



TABLE I
LEAD ZIRCONATE

, ~33-2"7-1! --- I
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TABLE
LEAD ZIRCONATE
33-27-1 --- I
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h0MATITE NATURAL (rFRRI" OXIDE)

rFE-03

VO - 0.Z04 10 0.196 CCeO
VOl- 0.1193 CC/0

"THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC., PRESSR-l IN
KBARS AND• ENSITY IN GICC. ST ESIC44ATES TIE STANDARD SAMPLE. HOLOER
MATERIAL.

T ABLE

l4OO US UP P ViVO USj1T)

5.01 7.6 Z.334 996 0.69w 9.15
4.90 7.67 2.32 900 0.687 9.19
4.96 7.77 2.44 944 0.607 9.29
5.01 7.06 2.45 964 0.688 g.33
5.01 8.49 2.92 a1243 0.657 1o.e
5.02 .47 2. 92 1243 0.654 10.09
5.01 8.47 2.93 1241 0.654 10.08
5.015 6.48 2.93 1255 0.655 10.11
1-05 8.45 2.93 Ic"5-3 0.652 10.11
4.97 O,4 3.ci 1421 0.63% 10.54

US - 43f - 1.393"UP KMSCEC.
SIW.A US - 0.037 KtfSI-C.

CC#W.NTS

IH SOURCE: COLIEEN R.O. AND MAwRS S.P.

PRIVATE COItI ICAT ION

LOS ALAMOS SCIENTIFIC LAUO,4ATORY. LtY. ALAMO'S. Nr.W MCXIC0, USA
21 EXPERIMENTAL TYLCHNIOtE 9

DATA REDUCTION KTHOO0 1U ',TAAR1D MATRIVAL 0i0N ALLPN11UM
31 VOI WAS OkiAIN.D FrROt TW. LATTICE PARAMETER- LIMEtfDO BY WYCKOIF

CRYSTAL STRUCTUN1S. VOL. 6! I.J01 WILLY AND rSrr. NEW- YORfK 1'J61
41 FURTHER WORK ISa IN PRfWH5S.

'JOb 114 e

_ _ _ _ _ _ _ _



TABLE i
HEMATITE NATURAL (FERRIC OXIDE)
41-1---I
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MAN>1ItE NATURAL trERROSOrERRIC OXIDE)

rE3-04

VO - 0.200 TO 0.194 CC/O
vol* o.,14 CCcO

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC.. PRESSURE IN
KBARS ANO DENSITY IN 0/CC. ST DESIGNATES THE STANDARDA SAIPLE HOLDER
MATERIAL.

RHOO US UP P ViVO US(ST)

5.11 6.72 1.80 620 0.131 0.20
5.14 6.82 1. 6337 0.734 8.32
5.13 6.77 1.83 634 0.731 8.32
5,14 6.7' 1.83 634 0,720 8.32
5.13 7.23 2.Oa 771 0,713 U.75
5.11 7.40 2.26 853 0.695 9.01
15.13 "7.19 2.29 845 0,682 1J.02

,. 4 0.685 9.15
b.Il 7.53 2.45 942 0.675 9.29
5,1. 7.92 2.,i7 1083 0.664 9.67
5.14 8.26 2.93 I1NI 0.646 10.08
5.01 8.37 2.93 1227 0.651 10.06
5.10 9.2-a 1',94 1235 0.5645 10.08
5.13 0.27 2.94 I2,8 0.b45 10.11
5.13 9.45 3.03 1310 0.642 10,25

US - 4.2359 * I..368%UP KM'PSCC.
SIGMA US - 0.082 KM'S•C.

COMMENTS

Ij 5tOURCE: MCOUELN R.C. ANO MARSH S.P.
PRIVATE COIMUNICATI(XI
LOS ALAMOS SC.'CNTIFIC LABORATORY. LOS ALAMOS. NEW MEXICO. USA

21 EXPERIMENTAL TECHNIIU( 0
OATA RUDCtION METIHIO B STANDARIO MATLRIAL 20?4 ALUMINUM

3j VOl WAS OBTAINED FKOM THE LATI ICE PARAMr.TLR5 L ISTO OY WYCKOF
CRYSTAL STRUCTURES VOL. 2 fJOHfN WILLY AND SONS. NhW-YORK I%6•)

41 FURTHER WORK 15 IN PROOKS5.

I,0s1I'11



TABLE I
MAGNETITE NATURAL (FERROSOFERRIC OXIDE)41-I---2 :
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41-2%-I--" I
rAYALITE IIRON ORT14OSILICAICI

rca-si-04

VO w 0.232 T0 0.239 CC/O
VOl- 0.2311o CC/O

TIC TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SEC.. PRESSURE IN
K9AFG AND DENSITY IN G/CC. St DLSIGNATES THE STANDARD SAMPLE HOLDER
IKATERAL.

p TABLE

RHO0 US UP P V/vO USIST)

4.30 6.65 2.0? 577 0.697 8.33
4.29 7.06 P.30 696 0.675 8.76

V 4.23 7,23 2.37 7ft 0.671 8.96

4.10 7.56 2.61 U39 0.648 9.26
4.N9 7.%6 r.4. 1013 0.b27 9.75
4,"' 8.32 3.19 113V 0.617 10.10

US - •,• • 39UP bHMSCC.
SIGMA US - 0.0,30

COMIMENTS

I) 5OURCE: MCQUEXEN R.. X4 MAWH S.P.
PRIVATE LOC*It1,HuICAtION
LOS ALAMOS SCILNIIFIC LA"IATORY. LOS ALAMOS. NEW vfXICO. USA

01 ErXPRIMEI1iAL TEC4NIQUCE 0
DATA RErADCTION MLTHOO 01 ¶,TAND)AIRD MATriRIAL rOZL4 ALUtI1IJM

31 Vol WAS OBTAIA:D FROM TNI LATtICE PAFRAPtITNS L.19T[D IN C4YITAL DATA
OETLRMINATIV" TABLES (AM. CRY'3i. AS.i 1.I)b 'NO EiD.

41 rI"#TI&.R WOW IS IN RIGOCj SS.

0,1

UI•llT



TABLE
FAYALITE (IRON ORTHOSILICATE)
41-24-1---1
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PA43E j

PYRoLUSlIt tMANGAWSE, DIOXIDE)

vo a CR?26 TO 0.246 CC/O
VOl. 0.IWC Cclo

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SCC.. PRESSLIRE IN
KBARS AND DENI)ITY IN O'CC. St OLSIGNATES THE SAWLE HOLDCR AND STANDARD
MATERIAL-.

TABI E

RHOO us UP P, VfVo LrUs IS

'4.' 15.11 0.8)1 193 0.042 6.56
',39 53.49 1.1? ?70 0.797 7.01

'4.06 5.20 1.41 298 0.729~ 7.28
'4.47 5.91 1.48 381 0.750 75
'4.3.3 6.00 1.4a3 385 0.753 75
4 LN 5.82 1 .57 388 0.730 7,62
'4.1ý0 5.83 1.64 'sP'? 0.717 7.70
4.24 6.10 1.70 4 3, 0.720 7.92

t'. 30 7.00 Z!.es 681 a.1-LAM fl.68
4.36 7. 216 0.4W 713 0.690 0.76
'4.3v 7.'49 2.31 747 0.691 8.GJ6
~4.L06 7.39 0'.'41 771 0.669 9.00
'4.3b. 7.99 2.94 20i.3 0.6301 9,715
'4.3%4 8.37 4.16 11I49 0.623 10.10
4..e9 SA9. 5.31) Cl 31~ 0.62 10.37
'e..s 0.40 3.-V 12047, 0.604 10,29

US , 3. li3e # I.5e0*L*' Kit'i[C.
S~IGMA L6 - 0.Zd1 KM/¶iIC.

Ii S"NCEI MCOUMt Mi,. NO( MAW;H S.P.
PRIVATE Ct.f*tiIJCAtII0N
LO~S ALAHOIS SCIENirIC LAUMGATORY. LOS AL.AMOS. 1EWMrW ICO. 10SA

21 CXPERItMrNrAt Trc0114IoM 8
OATA PE0D.AtION PI1HO 13 ýTANDAW4 IIATIPIAL .02%S ALLU4INMJ

31 VOI W4AS OUiTAINED VPOM 4C~ LAMCL PAPAMETER'S L.ISTED DY WYCKCWf
CRYSTAL STRUCTUIFrS. VOL. I IJG4N WIllY AND 'k1Ot. WW-YCORK 19611

41 FURTHER WORK IN FPrOCSS

IM 4 2% '



TABLE

PYROLUSITE (MANGANESE DIOXIDE)•'• 48-1---1
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TUNrOSYCN CARBIDE0

N-C

VO *0,06653-0.066'11 CC/C. CL a 6.09 I(MiSE CO 4.9k KMISEC
VOl 0.06381 CC/C CS a 4.18 KPIM/EC

IN THE TABLE BELOW. VELOCITIES AW GIVEN IN KM/SEC. PRESSURE IN KILI3SARS
AND VCkSITY IN 01CC.

----- ----- SAMIPLr ---------- -.--- STAN'DARD---

RH0 LOS UP p vivo MATERIAL TJS(STS

15.050 5.57 0.&p 194. 0.9605 CU 4.44
15.010 5.71 0.35 300. 093197 ICU 4.71
2502ý00 5.67 0.37 315. 0.93'.7 CU 4.7'.
25,000 5.73 0.44 s7w. 0.9232 ICU 4.97
15,060 5.72 0,'.4 379. 0.2Ž32 CU 4.96
25.O0lhO 5.91 0.66 609. 0.9659 cu 5.33
14. 9w 6.01 0.71 60.0 0.8919 Cu 5.39
14.990 5.97 0.75 574 0.037'.' cu 5.45
14.9390 6.86 1.44 2482. 0.7901 CU 6.70

~50O 6.93 1. 48 1 lYla 0.7064 CU 6.77
1I5.020 6.92 1.49 I%5h6. 0,7944 CU 6.79
15.000 7.11 1.71 1" ~. 0.71)95 CU .1
115.010 7.27 1.75 1 aN 3. 0.7t'39 CU .1
15.010 7.3.3 1.e2 2O00?. 0.71517 CU 7.3n

US a 4.9?0 * 23391J'- KPVSLC LIP C0ECAt[R THtAN 0.65 KMiS(C
SIG US - .066 KMISEC

COMMENIS:

Ii SOUPCE: MM0LE(N. R.G.. MAWAH. S.P.. TAYLOR. j.W.. FRITZ. J.M..
AND cARtC:H. W.J.
?14E ECOATIc*1 C4 STATE 01' SOLID F5RQOM 94OCK 14AVE STlUDIES.
HIal' VrLOCITY IPWACT fICNOMENA, KINISLON IEO.' IACAflEMIC
PP(Sra. NEW YoRK, 27uj C14APILH VII

OATA (' LJ:1Q.TIO TECCH*IQIA: 0

31 U0C'i WYCK%ýTF. CRYSTAL StRUCTUR~f IJOW Id LLY AND SOWA. N.Y.. 1%3F3

* 'f.i ,' 'I t' '1.5. HILL % 40. KWA
14)1-14:0! C? LAStIC LIMIT 40. 5K9AR

uret 14'T17



TABLE I
TUNGSTEN CARBIDE
53-23--- 1
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PAGE 4011.1 "7-1---I
RUtILFr. CRYSTAL AND NATURAL (TIIANIUM OXIDCl

T I -oa

VO a 0.?35 TO 2.39 CCO
Vol1 0.2353 CCMO

* THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KMtSEC., PRlSSi.NI IN
KBARS AND DENSITY IN 0/CC. ST OESIONATCS THE STANDARD SAIMIE HOLDER
MATERIAL.

TABLE

RHoo us UP P ViVo UStS1,1

4.25 9.33 2.W? 1033 0.650 9.75
S.i1 0.51 2.96 1066 0.650 9.86
4,a2 ' .7'4 3.11 115"7 O.b'4 10.06
4.5 9.77 3.13 1165 0.644 10,10
4 .•(. 8.76 3.13 1165 0.6*43 10.11

i .,25 9.06 3.Z2 1?4 0.644 I0 ML'

, .20 '1.90 3.'2 1,? 13 0.635 I0l.5
.4.25 8.94 3.25 12 0.636 10.29

US - 2.L'36 I 1,965UlP KMj5SC.
SIGMA US - 0.070 K0i4SEC,

COMPINTS

'3 SOkW.E: MC"EN R.(,. AND MAR94 S.P.
PRIvAIE COMMUNICATION |
LOS ALAMOS SCILNTIFIC LABOOiATORY, LOS ALAMUS, NWA MLICO. USA

21 EXPf'RIMENTAL TECHNIQUE -
DATA REOUCTIOtN IJT•lOX 9 STANDAND MAILRIAL ?02t* ALUMINUM

3a VOI WAS OGTAINtO FROM I LATTICC PAPAMEIT:IE LISTED UY WYCKOFF
CAYS*AL STRUCTItARf VOL. I IJCfiN WILEY AND SONS'. NW-YO"I'. 10631

4) ruRTHiER WORK 15 IN ,'RC.SS.

i

I



TABLE I
RUTILE. CRYSTAL AND NATURAL (TITANIUM OXIDE)
57-1---1
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6-1- PAGE 402

ILLNI• E IIRON METATITANATE)

FE-YI -03

v - Om0.?0 10 O.25 CCMO
V0l. 0.2075 CC/O

TPE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KMi/SC.. PRESUJRE IN
KDARS AND DENSITY IN &.CC, St UZSIONATCS THE STANDARD SAIPLE HOLDER
MATEhIAL.

TABLE

11OC US UP P ViVo USIST)

3,94 7.41 2.36 673 0.681 8.76
3,79 7.44 2,47 o9 0.669 SB
3.77 7.43 2.47 691 0.66m 8,85
3.7 7.93 2.72 914 0.657 9.2
"3.84 8,43 3.04 993 0.640 9..75
3.63 8.96 3.26 1106 0.632 10,10

US a 3.317 * 1.691IUP KM/•CC.
SIGMA US - 0,069

COMIMNTS

Ii SOURCE: MCOUEEN R.O. AM MARSH S.P.
PRIVATE COMMUNICATION
LOS ALAMOS S3.CIENTIFIC LAk)ORATORY. LOS ALAMOS. NE.W MEXICO. USA

Zi EXPERIMEI•TAL TECHNIOUt 9
DATA RIEU.TIC,4 METHOD 0 STANDARD MATERIAL ?024 ALUMRINUM

31 VO WAS OTA1iNE0 FROM TIH LATTICE PARAHETERS LISTtO BY WiYCKOFF.
CRYSTAL STRUX.'UR•5. VOL. 2 (JOHN WILEY AND SONS. lrW-YORb I|S31

41 FURTHER WORK IS IN PROGRESS.

U06114177!
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PAGE 403

BERYLLIUM OXIDE POROUS

B -0

VO a 0.342 - 0.496 CCO
VOl a 0.3342 CC/O

Tl.E TABLES BELOW LIST DENSITY IN 0/CC. VELOCITIES IN KM/SEC AND PRESSURE

IN KBARS

TABLE I

SAMIIE AL BASE PLATC

RHOO US UFS UP P ViVo PRESSURE

2.908 6.65 1.57 0,70 197 0.912 IGO
2.87 6.6 0.62 151 0.926 133
2.96 9.07 2.02 1.04 271 0. Wi' 236
2.905 9.29 Z.47 1.25 338 0a.96M 304
2.853 8.71 I .55 0.77 192 0.91 168
2.909 9.62 2.95 k,6 437 0.939 379
2.919 10.15 3.69 1.91 566 0.012 493
2.914 1O.a2 4.09 2.06 613 0.799 .537
2.926 I 1.26 6.'75 e, .74 903 0.757 796
?.910 10-9. 5.10 2.42 16% 0.777 670

US - 7.72 * 1.,7 UP KNjSC-
SlICA US 1 'J.O7 KM,tEc

TAIWE I I

'SAJMPLFE AL OAS'i PLAM

RHOO US Ulrs UP P Vivo PRESSURE

2.60 7.01 1.97 1.25 2I28 0.,22 236
2.663 10.95 6.17 3.46 1030 0.661 970
2. -*776 11-26 6.93 3.71 H161 0.671 1100

2.066 5.04 2.57 1.20 209 0.607 301
2.168 5.70 3.02 2.05 254 0.640 359
2.01 5.03 3.02 2.01 236 0.69A 33m

US

I1 SOURCE: COMPILER
L.R.L. oiAt•ItON cw SVA1E FILE

LAR'NCE RAOIATId*4 LABPAI'ORY, LIVERMO•E, CALIF'ORAIA.
2e EXPERIMENTAL TECHNIQUIE B. SWOANO) MATERIAL Z024 AL ALLOY.

U06114M77



I DAAPAGE 404
•.:, DATA IREDVTIOIN TECHNIQUUE 0.

3) THE VALUE Or VOl WAS (ClTAINED VROM A. TAYLOR AND BR•UIA J. KAGLE.

CRYSTALLOGRAPHIC DATA ON METAL AND ALLOY STRUCTURES
(DOVER PUBLICATIONS. INC.. NEW YORK, N. Y., 19631.

um 14,1
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TABLE
BERYLLIUM OXIDE POROUS
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"TABLE II
BERYLLIUM OXIDE POROUS
92-1---1
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PAGE 405
93-1 --- I

PERICLASL (tMAGCSIfIM OXIDL C"YSTALLINE)

MG-0

VO - 0.2793 CC/O CO * 6.58 K0i11CC
Vo- 0,.a-92 CC/O

THE TABLE LISTS 6N.OCK AND PARTICLE VELOCITY IN K10115C., PRESSURE IN

KBOS AND DENSITY IN OCC. ST DESIGNATES THEI STANDARD SAtDLE HOLDER

MATERIAL.•TT AW..E

TABLE •

RHO0 US UP P V/VO USISTI

3.58 7,60 0.73 a02 0.904 6.57

3.5W 7.63 0.70 214 0.897 6.63
3.50 9.15 1.0I 304 0.871 7.05
3.58 9e93 1,51 484 0.831 7.79
3..8 9.08 1.60 5?I 0.023 7.93
3.58 9.01 1.04 bm 0.817 7.96
3."ý8 9.23 1.06 61I 0.797 8.31
6. 9.45 2.02 683 0. 7f5 8.54
3.58 9.79 2.02 "h0 0.' 77 8.86
3.58 9.93 2.40 (6 0.757 9.I"
3.58 .1013 2.4S 3 84 .'? 9J. 18
3., O , 10114 2.49 904 0.754 9.26
3.58 10.11 0. w 913 0.751 9.29
3.58 10.21 ? .59 950 0.7'44 .1.140

3.58 10.33 2.64 980 0.'7#3 S.49

3.58 10.59 2.90 1102 0.7'5 9. 66 ,

3.59 10.67 2.97 1137 0.720 9,96
3. 58 10.92 3. 19 12144 0.70 I0,1)5
3.'A8 10.96 ,. or, [.:5, 0.708 l0.zn'-

US 4 6.55* 1.6431LP -- 0,036UP**02 KM".':C.
SIGMA US - 0.067 KM/SLC.

1) SOURCE: MCOUE'N R,.6, AND MA.JWH 5.3,.
PRIVATE COtlJ I CAY iON

LOS ALAM'OS S•IENTIFIC LAL"O4.ATCRY, LOS ALAMOS, N1.W MEXICO. LUSA

1) EXPERIMIENTAL TECHNIQUL 9
DATA REDUCTION lETfO B STANDARD MATE1I1AL LA024 ALUMINUM

31 Vol WAS OBTAINEO rRCM THI LAITIC[ PARAW-TERH LI.TED BY NYCKOF(r.

CRYSTAL STRUCTURCS VOL. I IJCOIN WILEY AND .r"is., NEW-Y0RK I0G31

F1 VUPTHE R WORKI S I N PRO(GE-SS.

• U06/I06 ' 1'

. .- '.4. . --



TABLE I
PERICLASE (MAGNESIUM OXIDE CRYSTALLINE)
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H PAO 40&

PCRiCLAS/1 CERAMIC (IMAGNiCS*IUOXIDEJ

VOw0.2799 0/CC

THE TAKLE LISS DENSITYt IN 0/CC, VELOCITIES IN )(M/SCC ANlD PRESSJAC IN
KBARS.

TABLE

400O us UP P V/VO

3.'.4M 7.63 1.32 345 O.U W1
9.31 2-wk 903 O.""n
13.40 5.6e M5I 0.501

US, o 5-.899 1. 34 UP 104/SEC
SICKA, US *0.051 KH/SEC

COMICNTS.

It SOURM~ AL?5bU&ER. L. V., T RUdN, IN . F.. SIMAKOV, 0. V.
IlZV, AKAOEM II NALMK SSSR. FIZZI KA 70%, 1 NO. 10, 19165 P. 1 -.

21 EXCRIMENTAL. TECMI=.I~ - UI*NcK4"
* D~ATA R(OVCT ION TECCNIOUE - LtAXNOM#.

3j 'VOI .aAS OOT3AI.ýto rRom A C1431C LATTICE CONSIANT A,4,21121 AN4GSTROM:
WYCX01'. CRYSTAL. STRUC1L1ES VOL. I IJOMI WILLY~ ANO S".S N. V. 1963)

41 ISOTI*R4S At 0 0(C0. K AM AT 4000 DEG. X. WERE OU1AINE0 USING A
WRI.*I SEN C)AiA Of~ I1-0 AN) fKIONI OT 10410 11LS L 11 YLD I N TIC I AKE

BELOW.

P w P10I JrI Rkich Dc0. KI RHO14000 DEC, X)

OG 3W3.62 3.4"5
ac 3953.968 3.006

40 4. 045 4. M7 11.11
60 4.4wU 4.S17 4.37
Igo 4.721 4. Wb2 4.6115
100 4.93 4.976 4.8'.

12 0. 10 t.17 65.05
140 S. 4?7 53.14 1512

too 5.95315 5.658 5.5".
200 5.659 5.805 S. 71

20 5.7615 13.95 13.053
L4 "N 5.001 6.0OW 5.99',
260 512M 6.23 6.13

oil

$A



TABLE I
PERICLASE CERAMIC (MAGNESIUMOXIDE)
93-1 --- 2
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<*1PACL '407

MAGNECSIUMi OXIDE. SIMA.C-CRYSIAL. HAONOR I Y E

VO *o-amg ccio
VOI * .M79 CC/O

IN THE TA13C OCLOS. OCMSIrY IS OIVEN IN GtCC. , ELOCITIES IN KN/SEC.
AND P'RESSURC IN KILOSARS.

TABLE

AHOOI Uist UPI t,211 .. v v pe L s velli0

S.1576 2.101 DAMI' 39.9 0.967 7.016 0.620 1.31*9 IN6 0.9157
2 .140~ o - 104 34.5 0. W9 6.904 0.6315 1.217 1"6 0.9gBe
MOSS06 O.?.76 09.0 0.976 8.4593 1.35 2.1450 W-3 Q.8446

il. 93 0.633 I.256 586 0.91i4
7.065 0.632 1,195 IC4 0.933

785 .~92.670 390 0.979
9.61 5.92 3.733 O8U 0.801

IJS2 6.15 JAO* *OR-L~ D .3 k?~'SEC

C~hMENI S

5) SOURCE: AH4KEP$. 1. J.
JXSANAL Or APPL ICEOVHYS ICS. VnL. 37. P. I I9b I .

2) EXPCFSIMMNAL ~CI44INIC CI
IDAT&. RICTION ItIHOO A. 1#1E( 24JP ' S.D'
INTERACTION OF lit. CLASIIC WAVE. WITH THE S;CCt4) Sb#CN. WAS COMfMCTC.
FOR

31 THE IASLC BELOW GIVES THE C&4.CAlAIEC HIXONIOI fEI9')AIURE itl IN
OCEO. kELVIN AND) )4GONIOT PPCSSAM*I 111 IN KILO@Awý,

*T a 307. 3M3 3'1,% 37ý 41.9. 1.85. O0%, 733, "gT. 1313
P - 42,1. 9.5.1 163. c'47. 305', 493. 674, ¶313, 1246. 1710

41. VOl WAS OBTAIPEQ MU~¶M A CtAS5C L.ATTICE CUNSTANT A - 4.e112 ANGST4C11i
WYCK(Yr, CRYSTAL. STfRIXTk~.¶~ VOL. I f.JOH WILCY AND SONS, N. Y. 1%31~.

51 T1IE MAGPK)RIY S5Nc,4I-CRYSTALS 10AF OUTAINE 140 M~ NORT01 CO- NIAIARA
FALLS, N. Y.. U.S.A.

61 THE ACCURACY OF Tit %4XXI AND ILPAPTICL VELOCITY MEARSUREMflIT! AM
WITHIN I PERCENT.



STABLE I

MAGNESIUM OXIDE, SINGLE-CRYSTAL (MAGNORITE)
93-1 --- 3
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1' TABLE I
MAGNESIUM OXIDE, SINGLE-CRYSTAL (MAGNORITE)
93-I---3

* t9
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PAGE 40k]

1CNSTATIIT CERAMIC IMAGNESIL.M MLTASILICATE)

MG-SI-03

V0 a 0.359 CC/O
VOl1 0,3119 CC0O

THE TABLE LISTS S•OCK AND PARTICLE VELOCITY IN KM/SEC, PRESSURE IN
KBARS AND CENSITY IN GICC. ST DESIGNATES THE SAMPLE HOLDER AND STANDARD
MIATRIAAL.

I ABLE

RWO US UP P ViVo USISTI

.71 5.37 2.06 300 0.616 7.72
1?.71 6.07 2.53 416 0.503 8.31
a.71 6.7% 3.07 559 0.5'45 9.00
Z 7. 7.03 3.33 637 0.W-6 9.33

US - ,7178 * 1.30%'UP KIISEC.
SIOMA US - 0,051 KIMI-•C.

COMINTS

Ii SOURCE• C Q•OCN R.O. AND MAR%4 S.P.
PRIVATI COMIMUICATION
LOS ALAMOS SCILNTIFIC LABORATORY, LOS ALAMOS. NEW MEXICO. USA

?I EXPERIiENTAL TECHNIOUA a
DATA REDUCTION LtfTO U STANDARD MATCAIAL 2UU4 ALULIMINUA

3) VOI WAS OBTAINEO FROM THE LATTICE PARAWTY4. LI.JTLD IN CRYSTAL DATA
DETERMINATIVE TABLCS IAMERICAN CRY'STALLO(,PAPtIC ASSN. K)40GRAPH 15.
19631 amD ED.

4 FURTHER WORk IN PROWRCSS

"1.11



TABLE I
ENSTATITE CERAMIC (MAGNESIUM METASILICATE)
93-24-1!--- 1
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*11PAGE 40093-24- 1---2li
roRSITRITE CERAMIC INAGNWSILl- ORTIIOSILICATE£

HW-S 1-04

VO a 0.327 CC/0
V01- 0.3103 CC/O

THE TASBL LISTS SHOCK AM PARTICLE VELOCITY IN KM/SEC.. PRESSURE IN
KAMAS AND DENSITY IN 0/CC. ST DESIGNATES TE SAMIPLE HWLX0R AND STANDARD
MATERIAL.

TABLE

RH00 US UP P V/VO USiSTI

3.07 7.63 a.84 664 0.6W9 g.0
3.03 9.07 3.10 '758 0.616 9.40
3.03 8.07 3.10 750 0.616 g.4O
3.07 8,90 3.14 790 0.610 9.49
3.04 0.6%. 3.50 919 0.595 0.26
3.06 9.14. 3.70 10S'5 0.59'4 I.09

LA - 2. W4t * |.67'eUP KM'iSC.
SIGCMA US - 0.067 KM/SEC.

•OtI"INT S

I1 SOLUCE,, MCOICEN P.O. A1 MARSH S.P.
PRIVA•E COMgKNICATICON
LOS ALAMIOS 5CILNTIriC LAORA4ORY, LOS ALAMOS. NWW MEXICO, USA

0) EXPERIMENTAL. TECHNIGUE
DATA REDUCTION METHOD 0 STANOARO MAIERIAL ?OaU ALUMINUlM

31 VOI WAS OOTAINED FROM THE LATTICE PARAMETFRS LISTED IN LRYSTAL DATA
DETERM1INATIVE TABLES IAItRICAN CRYSTALLOGRAPHIr ASSN. ý"wýLXRAFH 3.-
163, 2NO CD. THE ORTHOI" IC CELL, WItH A * 5.900 9 £ IQ.•O AMO
C - '..7156 ANWASROM WAS USED.

4) FURTHER WORK IN Ppi.EoSS

U06 I1477



TABLE I
FORSTERITE CERAMIC (MAGNCSIUM ORTHOSMLCA.TE)
93-24-1- --2

9

7

6I
'4

2I

Cd I
2 - ( M .t1.0UP



PAOE 410

rORSTCRPIE (OLIVINE) POLYCRISTALLN,.-

MOQ-S 1-04

VO a 0.3Z1-3.81 CC/0
V0ol 0.3103 CO/0

TW" TABLES LIST RHOO IN O/CC. VELOCITIES IN KM/SEC ANO P IN KUAR. MAT 15
THE IMPACTOR AND STANDARD MATERIAL, THE OU AND WS VALUES ARE UNCERTAIN-
TICS

TABLE IA

-..... -. SAMPLE -..... IMPACTOR

NO USI OUSI UPI US? OUSZ ULP U DU

I 5.91 0.03 0.031 4.19 0.05 1.01 1,201 0.005
2 5.82 0.09 - 4.21 0.04 1.03 1.17 0.04
3 5.03 0.05 4.98 0.08 1.21 1.42

US-

I1AIL E 1B

- - SAMPLE- - -•-- -.-. IMPACTOR

NO RHO0 Pt VI/VO P2 vf'VO 0 MAT

I 2.53%0 4.8 0.9948 113, 0.761 4.8 us
2 2.62,7 4.7 0.9%47 116. 0.757 4.8GS
1 0.633 4.7 0,9947 159. O.754I 4.83

TABLE I I

.......... SAMPLE . IIWPAC 70R

rwo0 US 0US UP P VIVO 0 MAT U ou

3.09J 61.83 0.12 0.8055 181. 0.075 S.27 FS 1.11 0.04
3.094 6.40 0.06 0.5. 17l2. 0.868 6.26 - 1.107 0.005
3.087 5.74 0.897 187. 0. t7 4.20 - 1.161 0,006
3.117 7.13 0.14 0.995 I221. 0.860 4.%4 1,305 0.01
3.11g 7.29 0. 'M l2Z. 0.866 4.20 - 1l25 0.007
3.104 7.47 0.04 1.16 269. 0.645 6. n 1.53 0.02
3.10a 7.33 0.09 1.35 307. 0.816 4.57 1.77 0.02
3,115 7.34 0.06 1.63 373. 0.'770 4.54 J.132 0.007

• 7.6 *' 0.036,UP FOR UP CETNEIN !..3 AND I.GS

Ub01/14177



COMECNTSA

I II SORCE AHRENS. T.J.. LOWER. J.H. AND LAGUS, P.L.
,J. OEOPHYS. RES, VOL 78 P.519 t197t)

2) EXPERIMENTAL TECHNIQUE CI
DATA REDUC1 ION TECHNIQUE 8

3) DATA REDUCTION IS DASED ON IMPEDENCE MATCH WITH TUIOSTEN ALLOY 190.4
PER CENT W. 4.65 PER CENT NI, 4.9 PER CENT CU) BASE PLATE. SYMIMETRIC

. IMPACT WAS USED BY FIRING THE CSAE ALLOY FLYER PLATE FROMI A
PROPELLANT OUN.

41 LOW DENSITY MATERIAL WAS PRESSED AGO1EGATE OF rORSTKRITE FROM
ATOMEROIC CORP. SMALL AMOUN1S OF AN AL BEARING PHASE. PROBABLY
MO-AL2-04 WERE INFERRED FROM HICROPROKS ANALYSIS Or THIS MATERIAL..
THIS ItFURITY INCREASES RHO0 BY ABOUT 0.02 OiCC.

51 HIGH DENSITY MATERIAL WAS FUSED FROjM OXIMS BY MUSCLE SHOALS
ELECTROCHEMICAL CORP. IT CONTAINED 0.04 WT. PERCENT FE-SI. BUT LESS
THAN 0.5 PER CENT FC IN THE FORSTCRITE PHASE.

i1 THE WEAX PRECURSOR (3SERVE IN THI SHOTS Or TABLE II HAS IONOREb IN

THE DATA REOUICTION SINCE ITS STFWSS WAS LESS THAN 5. KBAR AND UNCER-
TAIN

71 FOR THE HIOH DENSITY MATERIAL THE SECOND WAVE WAS ASSLr1o TO BE
INCIOENT ON MATERIAL WITH ZERO INITiAL VELOCITY AND PFJSSURC.

(Ml 1t4471
- " '.-...................... . . . . - . .--..- n 4



TABLE I A
FORSTERITE (OLIVINE) POLYCRISTALLINE
93-24-I---3

5.6

5.4I,

5.2

! . 5.0

" " 4.8-

"4.6

4.4

4.2

& - 1 If) LO W 0
S 0 0 0 0 0 0

ImL I



TABLE I A
FORSTERITE (OLIVINE) POLYCRISTALLINE
93-24-1---3

4

3

0

-1

-2

I -3

0 -. - In t

UP2
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TABLE II:i
FORSTERITE (OLIVINE) POLYCRISTALLINE

93-24-1---3

i" x x !,

• 7
x

5

• 4

3

* 2

0

0 -a

UP
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PACf 41

SERPENTItC, VEP-MYEN (MACNLSIUM SILICATE-HYDROoUSI

M06*SI%-HO-OI81 - MCS-SI'.-OO-tO-HIS

vfl a 0.3157 CC'G
Vol- 0.377 cclo

)e4f TAMLE LISTS SHOCK AND PARTICLE VELOCI TY IN. hiVSEC.. PRESSURE IN
KBAMS AJC DENSITY IN O,'CC. ST VESIONATES THE SAW#LE HOLDER AND STANDARD
MAIERIAL.

TABLE

a.70 7.00 2.7 575 0.154Z 9.90
2.79 8.4.4 3.8 n 70A 0.615i 9.5W
?.Go 0.4.3 3.35 792 0.602 9.01.
?.76 8.63 4.4.0 802 0.607 9J.70
e-603 9.01 3,.53 901 0.607 9. 9r
28.4 g.12 3.63 91.0 0.60t. 1O010

US ,3. 017 # 1.6661.5' KM1/5CC.
SIGMA& UA - 0.11 KM/SEC.

11 SCPJRCEt !COUEEN H.$. ANO MARSH S.P.
PRIVATE COMtgJNdLAlION
LOS ALAMIOS !X~IENTIFIC LAi3OAIOHY. LUiS ALAMOS, NEW HEXICO. USA

21 EXPERIME.NTAL TECRIJIQAX *3
CA tA HEVUC I ON K ti4OO 8 StANAROI MAICRIAL 20i?% ALUMINUM

3) VOl WAS OBTAINED rROYi DANAG MANLIAI N' MINFRAI OCY (JH IvILEY AND SOW4

41 I"U1ATHERt lORK IN PP30RESS

ilcO, 14077



TABLE I
SERPENTINE, VER-MYEN (MAGNESIUM SILICATE-HYDROUS)
93-24-2-1 --- I

x9 xx

x

xx8

7

4.

5

-- p:

3

a

0 -- nu In t •qDP

UP

Nll



S~~PAG Ia1 ~~gs-•g- I- - -I

5PINEL IMAGCESIUM ALUMINA" CERAMICI

M O,-ALZ-04

*v - 6,29' TO 0.21w CC/0
VoI- 0.-2•. CC/O

TIW TABLE LISTS SHOC9 AND PARTICLE VELOCITY IN KBiSEC.. PlRSS-MR IN
KBARS AND DENSITY IN 0/CC. ST DESIOI4ATCS THE STANOARO SAMIPLE HOLODR
IKA CR IAL.

"TABL

RH0O us UP P WVO USISTI

31.4 .456 ?.35 610 0. V? 8.76
3.42 8.54 2.53 740 0. 7W 9.00
3,43 9.09 2.79 671 0.763 9.40
3.43 .09 2.60 8671 0.765 9.40
3.43 9.16 :.85 896 0.763 9.49
3.43 g,13 2.06 094 0.7w• 9.49

3.43 9.4i 3.05 979 0.631 9.75
3.42 9.62 3.19 1046 0.630 9.96
3.41 sl9o 3. cm 109g 0.631 10.08
.. 'tO 9.76 3.2n 1093 0.620 10.10

- 3,hi ,9195 3,41 i,,,e o.b•g io.m-•

US u 4.836 * t.5tI*LP kI'SCC.
SIGMA US - 0.078 tMISEC.

COMIgNTS

1) 1OUKL KOLCOE14 R.0, AND MAR4SH4 G,P,
PRIVATC C LOH ICAT ION
LOSr ALAM4OS ¶SCICNTI'IC LABOHATOIRY. LOS ALAMOS. NEl MEXICO. USA

2) EXPfRIMENTAL TE0C1IOUIJ B
DATA RWTUCtION t"4:T; 1 N 0.AIO ,,0MAIFRIAL "2OXt At.L&NLI"I

3) VOl WAS OBTAINED FROM TIH LAtTICL PAHAr'ti'HS LISIED BY WYCKOFr.,
CRYSTAL STRQVCT4i.:S. Vr*., 3 (JOH4 WILEY AND SONS. NU.H-VOK 19631

41 rLi~ft*pI.R W IS1 IN 11OGRECG

,!I

*: I I , q '7



TABLE
SPINEL (MAGNESIUM ALUMINATE CERAMIC)i ~93-29- 1--- 1

10
K
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6X
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3
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PAOD 414 2

CALCIUICARDONATC SUMMARY (CALCITE SURIARY)

CA(C-03)

VO * 0.370 - 0.571 CCIO
VOl, O.3M9 CC/O

THE TABLE LISTS HU00NIOT POINTS CALCU..AIUD FROM tIE riTs 0JVEN BELOW.

JUNITS A• G 0CC. K?•?CC, '(OR AND KI<AR.CC/O FOR TIE ENENCoy oIrFERENCC,

TABLE

FIT RHOC US UP P V/Vo C-CO

i 2.70 4.Z34 .4 45.7 0.905 .30
I - 4.77a .7 9o 0.953 2,,5
I - 5.310 1O 143 0.112 %.0

a - 5,397 1.1 160 0.796 6.05
5- .•1.6 I.4 20o 0.759 9.9

. '- 6.e6 1.7 m 0.727 14.4
2 6.656 2.0 359 0.700 ,O.0

I 2,58 3.834 .4 i9 0,8w6 .90
!4.590 .0 95 0, - t;•q ]. -I0

1 5.347 1.1 165 0.775 7.ZO

2 - 51c6 1.5 219. 0.7S5 11.2
2 - 6.0096 1.9 292. 0,704. 16.2
2 - 6.505 2, 35C. 0.677 Z2.0

I1 1.75 , 2 5| II4 , Q OI I.?5
1 2,603 1.0 "5. 0.616 5.0
I - 3.9WA I.5 In2. 0.614 Ik.e
1 5.167 2.0 101. 0.613 CIO.0
I - 6.44 2,5 . 0.612 31'a

a - 4,611 2.Z 179 OS." 24.0
.1 - 5.96 0.0 e3 0.500 33.0

- 5.76 1.0 302 0.479 45.0

C - 7. 1" 4.0 SolI 0.441 S0.

US = 3.553 * I.706*UP - 3.69QC.7-46400) • O.9I(T.71-4HO0tUP tirO rIT Ii
SIO.US, a 0.15 KH,"VFC. FOR THt I IMITS INDICAIEO BY 4t TABLE.

.U * 3.92 * 1I399UL1 •.42(?.7i-RHOO I(FOR FIT NI
"SIG.US * 0.09 104Sr-C. FOR THE LIMITS INDICATED 9VY 11 TABLE.

COMMENTS

II rSU(LAEt COIPILER

Ii:
MARY.

IJO•/14 177



PAOC 4I1
Li PAGE 914-23-1-5-- INDICATES A LARGE NUMER Or TRANSITION1•. AT LOW PRES-

SURES. TABLE III Or THAT ENTRY GIVES THE BEST CALCITE RISULTS BELOW
THE ABOVE TABULATED RANOG.

31 THE REMAINDER OF THE DATA SUFFIERS FROM GREATER UNCERTAINIIES ANO 40R)
A LOWER PURITY.

4) VOI HAS KEN CALCULATED FROM THE HEXAGONAL LATTICE CONSTANTS
A s 4.99008 AND C a 17.05951 AT 18 D0C. K. W4YCKOrr, CR•STAL SIRUC-
TURES. VOL 2 IINYERSCI.NCC PUBL.. N.Y. 19641 2ND. lD.

.4

* I
4 4-

': ! U061 14077

Alf ,i i ... ..i- i. .. • --.... ~ i i.....i - - - - v.....• i.... i'



TABLE I

CALCIUMCARBONATE SUMMARY (CALCITE SUMMARY)
• ~94-23-1I---0
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94-l-I--IPAGE 416

MARB LE

CAIC-O$l

VO a 0.370 CC/O
VOI a 0.350 CC/O

IN THE TABLE BELOW, VELOCITIES ARE MEVN IN MHIMICROSMC. AND PRESSURE IN
KILOSARS.

TABLE

US UP P V/vO

4.26 0.43 50 0.989
4.51 0.56 58 09876
'4.70 0,64 82 0.961

%.9W 0.77 102.5 0.8475
5.1a 0.90 i1 0.9a6
5.26 0.9 131 0,l-
5.-'7 ILe 13. 0 0.679'4
5,51 1.17 174 0,7875
5,66 3.26 19.3 0.791
.,76 1.33 e06 0.764

6.0% 1.56 25m 0.74'
6.07 1.72 2911 0.725
6.47 1,85 325 0.715
7.35 2.b6 508 0.6•5•

US-

"-... C0I'MNTSi

11 SOURC': OREMIN. A.N. AND AOAO(F*OV, OA.SOVIET PHYS.-OOLAOY. V(X,. ,+, P. 9"70 q19591

SOVIET PHYS$.-OOKLADY V)L, I,.-". P. 261 l- l99) IRUSS. I
a) EXPERIMENIAL IECHNIOUE 8

DATA REDUCTION TECHNI4rUC A

31 IN THE ABOVE TABLE: LuCEhitAINtY IN VELOCITY IS 0.01 MM, MIICRO-EC

UQG'I14'77



TABLE.iLi

MARBLE
94-23-1 --- I
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I MARBLE YULE

CALC I Tt (GRANULAR: CAIC-031 100 PKCENT
PARTICLE SIZE .0 TO .4 MI1.

A FEW GRAINS AS LARGE AS 1.5 MM

TO a I0 (OR-) 3 DEOKES CENTIGRADE
VO a .3721 CClO
voi a .3609 CC/O

IN TiE TABLE BELOW. VELOCITIES ARE GIVEN IN tIiMICROSEC. AND PACSSUIE IN
KILOBARS.

TABLE

USl UPI Pi VIMVO US2 UPe Pi Va/V

4.63 .396 "9 .9114.21 .697 93 .84l 3.537 .77 91 .814

5.73 .103 16 .967
4.94 .796 104 .833 '4.470 I.024 134 .787

5.-W 1.17 176 .785
5.83 I.I2 177 .O3
5.91 1.59 2i33 .726

US'.

COMIENTS:

I1 SOURCE: GRAGSON. V.G.. PtERSC•",. C.F. AND ,JAMIESON. J.C.
REPORT NO. ArCRL. 6S-66W
SY•AFORO RESEARCH INSTITUTC.. ?IMN.O PARK, CALIFORNtIA.

21 EXPIRItI'NTAL 1 "C44I4Oj C
DATA REDUCTION TECHNIGUE a

31 ALL EXCEPT THE LAST TABLE ENTRY ARM COWARATIVELY UNCERTAIN.
SOW OF" TI4 ELASTIC WAVE% INDICA•ED A SLk'- R.LAXATION EFFECT TO THE
PLASTIC STATE.

UM6 14 07

=4



TABLE I

MARBLE YULE
94-23-1! --- 2

6 .0 . ..-- - ,I - -'

5.8

5.6

5.4

5.2
cn

5.0

4.8

4.4

4.2 x

4,0
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rrABLE
MARBLE YULE
94-23--1---2
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3PAGE 410
94-23-1--""3

LIMESTONE SOLENHO£FEN

CALCITE CAIC-03) 96 PERCENT
CLAY 2 TO 3 PERCENT
OUARTZ SI-02 I TO 2 PERCENT
POROSITY 0.2 TO 0.3 PERCENT
ORAIN SIZE .005 TO .015 MM

TO a 27 (+OR-) 3 DEGRErS CENTIGRAMD
VO * 0.387 CC/O

IN THE TABLE BELOW, VELOCITIES ARE OIVEN IN MM•MICROSEC. AND PRESSURE IN

KILOARS.

TAILE

USI UPI Pi VIl/VO UL2 UPa P2 ValvO

5.330 .073 10 .987
5.809 ,108 13 .977
3.5" .163 Is .961 3.094 0.441 42 .876
3.419 .223 24 .943
3.34? .387 38 .844
4.57a .20 97 .812 (I.23891 (3.6' 1 134 4.700)

US.

SCC011MENTS:

1) SOURCE: CARCSON. V.0.. PEERSON, c.r. AND JAlIESON. J.r.
REPORI NO. AFCRL 63-662
STANFORD RESEARCH INSTITUft., MENLO PARK, CALIFORNIA.

2) EXPERIMENTAL rECHNIQUE C
DATA REDUCTION TECHNIOUE 8
THE ELASTIC WAVE tSU1SCRIPT I) IS UNSTABLE AND SHOW4l A 5TRONO STRAIN

RATE DEPNDENCE•
31 THE VALUES IN PARENTHESES ARM UNCERTAIN RESUL1,m.

UOAI'14177



TABLE
LIMESTONE SOLENHOFEN
94-23-1 --- 3
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TABLE
L IMESTONE SOLENHOFEN
94-23-1---3

4.0

3.8

3.6

3.4'.

22

3.0

2.8

2.6

2.4

2.2

i>o - ~ ,,j ....r ,-: 0 0•

0ý 0 0 0 0 0 0 0
UP2



PAGCi '.19

MARfcr viRt1u.i~

CAL.C ITE CAIC-03) 95 PCRCCNT.
QUARTZ SI-OR 5 PCRCENT,
GRAIN SIZE .05 TO .2 MM

TO a V7 IU&-) 3 DCOECES CCNTIORADC
'JO a 0.37a CCia
Vol 0 0.369 CCIO

IN TIC TABLE BELOW.d VELOCITIES ARE GIVEN IN lVMiMICROSEC. AND PRCSSUKN IN
K ILOSARS.

TABLE

Los I UPI Pi VII'JO Uw UP2 P2 Va.'VO

5.2W .005 12 .90'.
t..300 1165 Pi .9615 3.791 ý379 '. .900
4.718 .l13 115 .973
3.99 .190 23 -95
3.73 She 39 91'. 3.L.94. '43 4.7 .894

I'SOUJKE. GK13SMU. '-J"P1IiO4..., ANID JAMIF-4)N. J.C..
REP'ORT W3. AJC14L 6i3662
9StAPEOWRE ¶AACH N'ST I TUi(., PI.NO PJAR. CAt IVORWIA.

EXERMNI I tCHN#I". C
DAT'! RLDOCTION 1(Ct04NIOI 0

31 YH OUR. ijýAIY.CC4V'-,D IN Ott Mh, I3ANDS TIHO(JW*4T THE SAMiKC.
'uTIc PptrA#L rNiHY or P4 icI1Ai5 Ph IN A 1H&N¶lf ION PVCGION %t.TMEN TWO
SiTATES ANI fC,4L4(K*C If) An Lk.SICIAOY 94OCVWAVC.

k^ý 14 7,1



TABLE
MARBLE VERMONT
94-23-1 --- 4.
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TABLE

MARBLE VERMONT
94-23--1----4

44.0 , ,

3.6 B

3.6

3.4

3.2

3.0
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PAGE 420

CALCITE (ICELAND SPAR SINGLE CRYSTAL)

CA-C-03 100 PRCENT

Vo a 0.3"g CC/O CL(X-CUT). 7.09 KM/SCC

VOte 0.3669 CC/0
CLIY-CUTj, 7.35 V10iSEC

TABLE I LISTS THE SHI" AND PARTICLE VELOCIYIES OF VARIOUS SHOCK-
FRON•i OBASRVED IN EACH EXPCRIHEIIT, TIH CRYSTAL CUT ANO SHOCK FRONTS
ARE PLPACPENICULAR 10 THE AXIS SHOW IN COLLUIN 2. CLE INDICATES THE
NATURAL CLEAVAGE PLAWC. ALL VELOCITIES ARE LACOiATORY COORDINATES.
UNI1T ARE KM/SEC. SAMPLE 1HICKNCS 0 IS IN MMt

TAB.L I

..-.-.-.-.-..... SAMPLE .-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. HOLDER

NO CUT 0 krSI LIP! U.1 UP2 mS5 UP3 US%. UP' ULFS

I CLE 10.066a 7.13 0.081 5.0•, 0.134 3.86 0.195 1.1741
2 CLE 7.134 0.1144 3.952 0.2694 1, Iwo
3 CLE 9.-245 7.068 0.0971 5.02 0.3331 4.639 0.6,-1N6 2.1754

4 X 6.IE.% 6.830 0.1050 1 ..?227 0.0173 3.605 0.30713 1.-26N
5 X 6.274 6.885 U.1089 4.4%1 0.2280 3.572 0,3433 1.377
6 x 6.0.3 7.041 0.1065 4.38 0.209 3.76 0.3.•--.8 1 0.361 1. 3W3
"7 X 6.121 6.788 0.1248 4.690 0.6617 2.499
8 X 5.,15 7.40 0.132 5.2" 0.3,6 4.42 0.664
9 X 6.0%5 6.9b5 0, I-02 '..7'.0 0.6813 4.001 0.7702 1.478

10 X 6.322 6,493 I.J948 3,3187
A X 7.363 0.13 6.293 1,54
a x 7.277 - 6,163 1.46
C x - - 6.67 1,96

11 Y OJ-944 6.636 0.1179 4.33 0. ift 1.33 0.29V4 ?.96 0.331 1.430
12 Y .. 994 6.955 0.1 M,. 4.290 0,.219 3,S5 0.3180 1.2409
13 V 6.CA1. ",00? 0.1412 4.Sea 0,6874 a.555
14 Y 5.967 7.0', 0. 1132 4.780 0.6137 4.336 0.7486 I..5377
I5 Y 6.015 7.1?e 0.1448 4.1%5 0.5536 4.390 0,7401 1,4610

16 Y 6.17156.Z06 1.4.7Y3 3.,261
0 Y 7.45 0.12 6.06 1.435
E Y - - 6.630 1.77

17 Z 8.001 5.451 0.1-93 4.146 0.2357 J368 0.460 3.194 0,4051 1.4079
I8 Z 6.001 5.407 0.1231 4.2? 0.2,10 .5.591 O.3499 1.4412
1 Z "7.039 S. 7W 0.110 5.131 0.5%6 2.3919
20 Z 1.O24 5. ,W4 O.----- . 0,7310 1.461
?I 1 17.366 1. 7W 0. 1026 4.607 0.93604 1. 413
22 Z 6.0%1 5.W6 0.1393 '.6OR 0..789 4.051 0.8601 1.4087
21 Z 7.963 5.1 0.900 2.39
el' I 11.02 4.96 0.053 4.72 1.044 1.3m9

r !6.09 1.47
0 r 6.-7w 1.67

"i" i'i

• • i i I l l l l.
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NO CUT 0 us I UPI US? UP2? US3 UPS US4 UP' UPS

1151•

TABLE II LISTS PRESSUAE IN KILOBARS AN VOLUME IN CC/0 OF THE SAMPLES
BEHIND THE ABOVE SHOCK rirWTS I TIKOUOH 4. TIC LAST TWOI COLUMNS GIVE
THE PRESSUIRE AW MATERIALS OF THE SAMP.E HMOLDERS. THESE ARE Ie.5 Ill
PLAYES Or rE v MILD SIEEL, CH o LUCITE. AL a ALUMINUM, OR a BRASS

TABLE 11

..-.-.-.-.-.-.-.-... SIPLE- .-.-.-.-.-.-.-.-.-.-.- ... - HOLOER -

NO PI VI P2 Va P3 V3 P4 V4 MTIL P

I 16. 0.365 23 0.S3b Z9 0.36 rE * CH Z5S
-2 2.1. O.3630 e8.5 o.3'03 rE CH M 4.5
3 1.,6 0.3638 50 0.346 06.0 0.3209 CH 'S'S
A 25.9 0,36-4 265. 0.2?79
a 05.6 0.3h'23 241. 0.2B1
C - 338. O. Z16

4 19.5 0.3632 30.3 0.3533 40.9 0.3439 FE * CH V7
5 20.3 0.3630 34,6 0.3b-.3i 45.5 0.3409 FE * CH 25
6 2*n-3 0,36.3 312 0.354 44 0.343 4'7 0.339 3 OR * CH 30

2 23.0 O.36e1 93.3 0.3180 CH 67
8 26 0.36o 57 0.347 ", 0,3I0 A,.
9 2e.7 0.36 94.2 0.3185 103.4 0.29"7 AL 10
I0C%45. 5 0.?e9% AL. 349

II 21,2 0 ..X,4? 29 0.357 38 0,345 41 C 3 3 Cv4 32
12 25-5• 0..61i .15,4 0.1542 44.8 0.3444 rE 9 CH 27
13 P7,1 0.Xl,5 '4,-? 0,30"0 CH 69
Iq 2!.0 0.3631 95.9 0.140 101.4 0.3123 AL 136
15 20.0 0.3614 90.? 0,3W94 102.9 0.3127 AL 129
It 247.9 0..Ll3 1Al. 342
0 2.N 0.3630 P39, 0.263
E - M IO. 0.271

17 19.1 0.3601 31.0 0.3506 4i.0 0.3391 46.7 0.3323 FE * CH 31
IS 18.0 0.3605 29, 0.3519 41.9 0.3304 rE * C04 32
19 19.5, 0,36•1 63 0.328 CH 6e
20 30 0.3548 cA.9 0.3126 AL. 130
21 *5.0 0.36W3 111.3 0.30 AL. 130
22 Z1.0 0.3596 105.6 0.30•17 113.6 0.30M5 AL 125
23 1261. 0.$04j9 CH 63
2% 115, 0.305 139 0. M0 AL 102.5
2 446, 0 0.Z749 ALJ

F 143. 0. i.80
0 3`40. 0.6

116'1/ 7
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THE ABOVE DATA SUGGEST THE FOLLOWING PHASE TRANSITION POINTS ON THE
NUGONIOT. THE BRACKETED VALUES INOICATE A LESS CLEAR CUT OSEIRVATION.

TABLE III

HUJONIOT IST 2NO A1D

ELASTIC LIMIT TRANSITION TRANSITION TRANSITION

CUT Pi vi P2 V2 PS vs 14 v%

CLE 18.9 0.353 (50.5)10,3461
? 10.5 0.350 30.1 0.351 41.9 0.339 99.9 0.307
X ?I.Z 0.363 33.1 0,354 (50.4)(0.3451 g9.2 0.310
Y 23,7 0.352 3.2. 0.354 137.6)(0.3451 93.1 0.327

..OM~lNTSi

i1 SOURCE: GR•S'SON V. 0.. PETERSEN C. F. ANO JAMIESON J. C.
REPORT NO: SRI-POU-3630-STR-'3 (19621
POULTER LABORATORIES
IIN.O PARK. CALIFORNIA

ALSO.: AHR.ENS T.J.AND ,REGSON V6. .J. GCOPHYS. RES. N064 P.4939 19b4
AHRENS T,J., RO•IESERG J.T. AND RUIARKAN M.H.i.NIRY A TO 01
DYNAMIC PROPERTIES Of ROCKS
PR4OJEACT F"I-4816 REPORT OAUA 1068 ISEPT.30 19661
STAiORAO RES. INST.,. MENLO PARK. CALIF.. U.S.A.

21 EXPERIMIENTAL TECHNIOUE C1
DAIA ROIJCTION METHOD 91IN ENTRIES A.OC., AND 0) AND DIFOR THE RLSTl

3) VOl WAS OBTAINED FROM X RAY RESULTS Of SYNTHETIC CALCITE At 18 DEGREE
CENTIGRADE: A - 4.9698 AND C - 17.050 ANGSTPOM WITH 6 HOLLCULES
IN THE HEXAGONAL UNIT CELL.

APiAEWS STRUCTURE PEPORiS VOL. XIII. PAGE P,95. 11%01'
41 THE FIRST SHOCK IN ENTRY 21 WalS ASSUMD TO IF. THAT OF r.NTRY 10 AND

THE FIRST SHOCK IN ENTRY P2? WAS ASS.NJtD TO BE THAT Or ENIRY 15
ALSO ASSUMIED W.ERE UPI OF ENTRIES A fHOI.AA C AND E & USI Or C.E., AND
0' UNCERTAINTIES IN THEG. LATTER ASSLRTIONS Al'FECT P.V VALUES NiCOLI-
GEI3LY.

51 UFS VALUES OF A B C E AN) 0 fe. J94 2 ,JO 3.46 AND S.7.4 KM, SEC NESP. I
INDICATE RAPID PHASE REVCRSAL TO THE ORIGINAL LOW PRESSUR'E PHASE,
SINCE O.5UFS IS CLOSE W UP MAX.

61 A VALUE OF 14 KBAR FOR THE FIRST PHASC CHANGE IS INDICATED BY ULTRA-
SONIC HEASUJREMENTS ON YAMATGUCH| MAmLr ISHOJI KONiO LT.AL, J.PHYS.
EARTH V.20 P.8A5 1197ZI)

71 CL VAL uI.S FROM PESELNICK AND ROBIE, J. APPL. PWYS. VOL. 34, Z44
119631.

U061 14'77
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CALCITE (ICELAND SPAR SINGLE CRYSTAL)
94-23-I --- 5
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LIMESTONE 50LrlNHOrEN

CALCITE CA(C-031 100 PERCENT
AVERAGE WRAIN SIZE 0.01 MM
MAXI, MM GRAIN S1-'E 0.02 Wi

VO a 0.3869 CC/O CL 5.30 KM/SEC

CS f ,.89 KM/SEC

IN THE TABLE BELOW, DENSITY IS GIVEN IN 0/CC, VELOCITIES IN I/IIMICROSEC,
AND PRESSUIR IN KILOSARS.

TABLE

RHO0 US urs UP P V/Va

2.5g0 4.33 1.30 D .4bo 7B 0.841
Z.597 5.33 2.25 .11 162 0.781
2,597 5.7 2.22 1.18 11 0.776
?. 598 5.69 2.82 31.16 218 0.740

2.594 5.67 2.821 1.50 220 0.735
2,560 6,41 3.97 2.1! 347 0.670
2.51% 5.72 3.1Z 1.63 240 0.715
2.573 9.04 7.37 3.87 900 C,572

US-

COMMENTS:

I I SOSfC1E C O'MPILER
L,RL, EQUATION UF STATE FIL. (19615
LAWRIENCE. RADIATION LABORATORY. L IVLRMORE. CAI.IiORNIA

RI ,XPERINENTAL TECHNIOjE U
DATA REM UCTION TECHNIOU, 8
STANDARD MATERIAL 2024 ALUM5'INUM

31 CHEMICAL ANALYSISt C-03 "6.7 PERCENT
CA 37.82? PERCENT
MG I.ESS THAN 0.5 PERCENT
FE 0.02 PEHCENT

SI 0.62 PCRCENT
AL 0.15 PERCENT ISPCCTROCRA-Ni

THE CHEMICAL ANALYSIS INDICATES THAT CALCIUM CARtONATE ACCONIT5 FOR
APPROXIMATELY 95-97 PERCENT Of" THE SAI-PLE If SI EXISTS AS SI-04.

" 4) ANOTHER SOE.Il40VEN 5AMtPLE WITH A WOO - 2,656 0/CC. YIELDED HIGHER
SOUND .ItLOCITESr, 0. S. HIJG0)S AND C. MAUPETTE. REVVUE DC LINSTIUT
FRANSAUS DU PETROL E? ANNALCS DES COMOUSTIBLES LIQUIDES, VOL. XII,
P. 730. 419571
P a 1. 100 050 500 1000 1500 P000 3000 4000 5000 BARS
CL - 5.97 5.00 6.01 6.00 6.05 6.06 5.06 5.11 6.1? 6.13
CS - 2.96 Z.95 0.98 ?.99 3.01 3.01 3..02 3.0, 3.0m 3.04
ALL VELOCITIES IN MI/SEC,

U"...II4.7.

i4' 'i
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9•Z-23- 1 --- 7

LIMESITONE (CALCIUM CARBONATE)

CA-C-03 98.2 PERCENT WY WEIOGH
H142-0 0.03 -
1G o.eo - -0
'i1-0.60 0 - -

1I' 0.02 -
PE: O. 07 -
P 0.l - (AS P-041

SR TRACE
CL
CU
TI
NA
K

VOIDS 35 PERCENT BY VOLUIE

VO u 0.574 0/CC.
VOI • 0.1'(09 O/CC.

IN 11: TABLE BELOl. DE:NSITY IS GIVEN IN O/CC,. VELOCITY IN KlIi!iEC..
?NO PRESS .*U. IN KILOBARS.

I?: ~ ~TABLE 7 .3-RwO US Lip P v/vo

I1.75 1 .59 0.r8 16 0.635

1 .53 0.56 15 0.634
I.90 0.HI 07 0.574
1.9'7 0.79 27 0..59,
2.97 1.04 54 u . 643
2.76 .14 b13 0.5U7

- 4.00 1.5w 106 0.w0
- 4.23 .51 112 0.643
- 1 .? 1.67 220 0.595
- 4.3 1.67 12- 0.619

4.35 1,1 "N 132 0.600
-4.70 2.2I 187 0.5!5
4.06 2.34 199 aJ. .1

-5.84 3.24 5I P 0.4c.,
- 6.02 3.26 355 0.476

6.6"7 3.54 413 0.469
- 6.67 3.00 444 0.1,30

US % O,"ei7 1 .240 UP 0 0.712 UP"2 KMISEC. SIGMA US - 0.20 IMISMC.
rop uP rRO 0,8 TO j.52 Kmi',EC.
US m ?. 151 * .214L UP KMOSlC. SIGMA US 0.17 KIIISEC.

roR UP FROM 1.6 TO 3.9 KM/ISC.

COMMENrSt

iI SOUlCE: HART AND SKIfrP0 I. C.

U06/140'77
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PRIVATE COMIINICATIONS (1965)
NEWqtSHIRE, CNCA.AND,
ATOI4C ilAPONS RESEARCH ESTAILISHMENT. ALDCR•ASTON.

21 EXPERIt'MNTAL TECHNI•JE. A.
DATA REDUCTION TELHNIIOC. B.
ALUMINUM. IRON. AND STEEL WERE USED AS STANDAROS.

3j tK POROSITY iAS DETERMINED BY A55LIMING THE SATILtS 10 BE PURE
CALCIUM CARBONATE AND TAKING A CRYSTAL DENSITY Or 2.71 G/CC.

4) VOI WAS CALCULATED FOR PURl CALCIUM CARDONAIE USING THI LATTICE
CONSTANTS, A * 4.90989 • Al C - 17.060 ANGSTROMS AT 10 DEG. CENTIGRADE
roR A HEXAGONAL CELL.
A.C.A. MONGRAPt4 UIMBER 5 (AHERICAN CRYSTALLOGRAPHIC ASSOCIATION,
POLYCRYSTAL BOO(K SERVICE. BROOKLYN. N.Y., 19631 M ED.

51 THE SAIMPLES WERE OBTAINED FROM TiC SALISWURY PLAIN.
6) ANOTHER FIT OF THE LO• PRESSURE DATA USING OTHER TIHOiRTICAL

C014SIOCRATIONS IS: UP * 10.364 jS)l(I - 0.0003 US*'21 KM/SEC.
NO PH4YSICAL SIGNIFICANCE IS ATTACHED TO THE OISCONTIlNUITY AT
UP 1 1.52 KMfSCC.

U0W 14'77
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L IMESTONE

CALCITE CA-C-03 98. -9g. WiT PERCENT
MAGNESIUM CARBONATE MO-C-03 a,6- 0.4 -

WATER H2-O REST -

mANCiANE5E CARgONATE MN-C-03
iRON CARO•NA T FE-C-03
ORGAN ICS

VO a 0,370 CCMO.
VOls 0.

THE TABL. LISTS DENSITY IN G/CC.. VELOCITIES IN K/SE-C. ANM PRESS.•RE
IN KBAR,

RHOO US UP P V/VO

2.70 I•..59 5.62 1977, 0.536
- I0.22 4,41 1214. 0.570
- 10.16 4.23 1159. 0.503
- 9.38 3.03 995, 0.583
- 8.07 3,9 717. 0.591
- 6.72? 1.99 361. 0.704
- 5.23 1.04 147. 0,01

US - 3.51 * 1.53"UP KM/I-C,
SIO US o 0.26 KM/SLC.

COMWNTS-

I) SOURCE: IS"MCLL W M. ,. SHIPMAN F. H. AND JONES A. H.
PRIVATE COtMItlICATION

CONTRACT DA-49-146-XZ-4c•9
OCNERAL MOtORS TECHNICAL. CENTER, WARIN, MICH. U.S.A.

21 EXPERIMENTAL TECHNIOUIt A. THE PROJECTILE IrAN1 TEIL OR HIC*4 PURITY
COP *RI vELOC;TILS W•R•" DETEtRINt'O BY TWO

TIM[D X-RAY VLA94S.
OAtA REDUCTION METHOD: A

3) THE COMPOSITION OF 1If.t.C SAMILES PROBABLY VARIES LESS THAN INDICATED
ABOVE. SINCE THE SAMPLES WERcE OBTAINED I"RO k .NlrOM PORTIONS Or A
CORE FROM A PARTICULAR DEPTH, WHI.LE THE ANALYSIS REfP(k%:NTS !HE.
VARIATION ACROSS tH- LItIEST."N STRATUM FROM 141CH TIt SjAMI.CS WERI
091AINEO,

S.E:F. M. BYERS JR.. T. DOTIN[LLY AND H. BARNES
TECHNICAL LETTER NTS-4'. 419621

U. S. OEOLOGICAL SURVEY, FEDRAL CI:NMrR, DXNVER 25, COLORADO. U.S.A.

U061164177

4rI
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94 .g3-2?3- 1 -... 1
DOLOM I TE

DOLOM1*T[ CA-MO-IC-0312 96.4 WT. PERCENT

L. !ICSTONE CA-C-03 I.
OUARIZ SI-02 1.e -

CLAY IAL,F:,O.SlHI 1,7 - -

OOCTIiT rE2-o3-h(a-o-j , - -.2

VO a 0.3539 CC/0 CO a 5.91 KV/SEC.
Vol* 0.350 CCYO

TIE TABLE LI•I6 DENSITY IN 0/CC.. VELOCITIES IN KM, iC. AND PRESSUR.E IN
K8AR.

TABLE

S.. . .. . SAMPLE -. - - ----- - -STANDARO

RHO0 US LF S UP P V.Vo P

2.831 7.03 2.35 1.17 0'33. 0.634. 231.
2.820 7.45 3.58 1.79 379. 0.760 301.
2 .&n0 9.07 4.86 2.38 '543. 0.'705 553.

.1N 0.7 5,3 6,09 3.14 775. 0.641 804.
2.-2 6.92 2.33 1.12 219. 0.639 218.
2.825 6.68 1.69 0.813 153. 0,U79 151.
1?. •24 6.44 0,9e7 0.495 90. 0.123 05.

US a 5.97 * 0.8761U. KM/SEC.
SIG.uri-0.5 ;SC

COMtENIS:

II i SOUPC HORO 9. L. AND COMPILER
L.R.L. EOQATION OF STATE FILE
LAWIFNCE RADIATION LABOPATORY. LIVFiRMOK. CALIF. 94550., U.S.A

Pi EXPERIMENTAL TECHNIOUE.: 0
DATA REDUCTION TECHNIOUE' H, STAN(ARI. MATERIAL AL.

31 Vol IS TH1 SUM OF' tit VOLUMEIS OF THE COMPONENTS., DEVILD BY THE TOTAL
WE!GHT. THE VOI VALUES OF 51-02 AND CA-C-03 WERE COMB3INED WITH THAT
OF PURE DOLOMITE.: R. ., 0. WYCKOFF. CRYSTAL STRUCTUR.S IINIESCICENCE
PUSLISICRS 1915k;) VOL. 2. N ED. 1'01tCAt-MO-CZ.-t, 0.3409 CC/0
FOR HON•TMORILINIT! CLAY AND GOOETITE SPECIFIC VOLUMES USi:O W'tE
0.40 AM 0.2Z9 CCiO RCSP.

4) THECSE SAMPLES WEKr OBTAINED FROM [DPTHS OF 1300 TO 1341 FOOT IN A
HOS.E DESIGNATED UI0B AT THE APPROXIMATE NEVADA rENTRAL COORDINATES
N. 960.000 - E. 670.000.

51 AN AVERAGE ANALYSIS OVER THE DEPTH RANE 1!03 TO 13416 FEET iF. SIC-
PH41~'j. THIS' LAUOR4AIOH1 f 111 1*0 11, VLL.CWZIN -4. P(EICNTAG&LjJ.
W4-0 51-02 Fr-o rEZ-03 CA-C MG-O AL2-O! C-O2 INSOXL
0.09 122 0.04 0.13 30.63 ZI.07' 0.46 45,416 1.57
KBT1EEN IM AND [1P4 rFrt SOMEHAT PURER CA•IMNtr WAS OBTAINED
0.06 0.31 0.0' O.It 31.02 CI2' 0,?% 46,02 0.70

UI/ 14 '?77
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THE INS(. IIHOLUULE IN BN H-CLU FRACTION CONTAINED MOSTLY
SI WITH 1SOM AL. MG FE AND T I AS IELL AS A NWE.R OF TRACE ELEHENTS

63 PITROGRAPHIC ANALYSIS I J. S. KAHN OFV THIS LABORATORY, SHIOWEO
ESSENTIALLY PURE DOLOMITE WITH S011C CLASTIC PARTICLES AND AN OCCASIO-
NAL QUARTZ VEIN. ALSO PRESENT SOME RE2-03 AND CLAY. THE LATTER SHOWE0D
UP ESPECIALLY IN THE INS(, FRACTION AS MONTMORILLINITE TOGETHER
WITH QUARTZ AND OOCTIUttC.

7) THE ABOVE COMPOSITION IS CONSISTANIT WITH THIS ANALYSIS AND WAS
CONFIRMED BY AN X-RAY ANALYSIS MAADE ON REPRE5SNTATIVE SAMPLES BY
I BORG. PRIVATE COMMUINICATIONl Igg

I, 1

*U./IJ',¢.'7?
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i {UOý OM I TE

CA-M$-C&•"-b 94-97 W1, PERCENT
REST PROGABLY SIMILAR TO ENTRY I

VO a 0.355 CC/o.
Vol a

THE TABL• LISTS IENSITY IN O'CC., VELOCITIES IN KMISEC. AND PRESSL•K IN

TABLE

SUS UP P VWVO

P,.' 11.54 5.3• 3173. 0.540
I0.0Z! 4.14 1171. 0.587
9,77 3.73 102J. 0.610

9.44 2,65 631. 0.6W

US - 5.39 * 1.15*IJP kaa5C
SIG.USS - 0.11 K:MciSC.

COt9ENTs1

i SOURCE: ISB(LL N, M.. SIPMIAN F. H, AND JO, S A. H.
POGRESS REPORT NO. 63. AUG. (1066)

ON CONTRACT DA-49-I46-X2-4%9
GENERAL MOoTORS TECHNICAL CENTER. WAHREN, MICH.. U.S.A.

2) EPEPRIIMNTAL TECIHNIOLPE: A. THE VELOCITY O" FAN5TECL OR HIGH PURITY
COPPtR PROJI.CTILLS AIRE O.TERHIWD BY TWO
X-RAY PLASH PHOTOG19APHS.

-DTA REOUC TION ?ECHNIOU4II A
31 THE C01OI9SItIION ," THIS SAIPLIE WAS LSTIMATED TO %E SIMILAR TO THAT OV

A MEGOASCOPICALLY SIMILAR SA•PLE FROM A NtIG4•"OB•ING ARLA(BANOEO
MOUNTAIN NEVADA TEST SITE.I THIS .SAH',L WAS AiSO I'OM TH( SAME STRA-
TUM THAT TIC SAIPLES OF ENTRY -.-- I i*ERt TAAEN FROM. OUT AIIJOUT 5 MILES
AWAY AT TIE APPRQXiMAtr NIVADA CENTRAL COORDINATES: N. 73.,000 -

E. 6%7.000. FROM ORILt IOLF. 0-1. 1? AT 44. 3 -5.3 FEET DEPTH.
M. BARNES [DENVER COLO1! AND 0. RAW".;.N• THIS LAB!,1, PRIVATE COt".
N, BARNES. TECN44ICAL LETTERj NTS. 25 11961
U.S. GEOLOGICAL NARVEY, rEDERAL CrNTER, DF:NVER, COLO. 60O?'5

4) X-RAY ANALYSIS Or A REPPCS•.NIATIVE SAMPLE sHor' o THE rOLLONINO
CALCITE LESS THAN 5 NT' PERCENT
SILICA - I'-
CLAY 40 01*0 MINERALS I •

I CORO, PRIVATIL CO~IJ41CATION 1'919. LAWRIENCE RAD, LAS.. L IVL.R4RE

U61/1401?
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wo s IDE

CA-MG-SI2-06 (5C1 NOTE 3) GRAIN SIZE AOUTr 0.5 l.

VO -0.3046-0.3093 WICC CL.5.e3-S.00 KM/SLC.
VOI0.2994-0"3047 -

THE TABLE LISTS DENSITY IN O/CC. VELOCITIES IN KM/SEC AND PRESSUFE IN
KBAR. STM IS THE STANDARD 1ASE PLATE MATERIAL. AL-ALLUMINLMI ANM BRoBRASS
O-SAMPLE THICKNESS IN IMl.

TABLE

-...... .-. SAMPLE .-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- . STANDARD

pHl0 USI UPI PI VI/VO VS2 UR2 UFS P V21/VO 0 STM uIS

3.203 7.31 .289 69,4 .960 6.30 0.60I 1.33 149.7 ,8W• II AL I1 .5
3.233 7"66 .289 71.6 ,W3t3 6.86 0.96 1.88 219.7 .864 7 AL 2.11
3.279 7,92 7.69 1.26 2.51 317.7 .036 II AL 2.82
3.272 7.,9 1.43 2,77 370.6 ,PIg II AL 3.19
3.233 0.%' .209 79,6 .966 8.03 I.09 3.'70 494.4 .766 6 80 3,03
3.233 10.00 ,-u99) 93,4 .071 9.22 2.09 4.1 W9'..g .7715 7 BR 3.45
3,3e3 8.90 .8i09 03.c .969 0.33 2.47 4.95 66o.4.4 .705 7 GA 3.90
3,106 6,57 .201 41.1 .9G9 F" AL 1.89

USa.

COMMIENTS:

I) SOURCE: AlI4f*.N T.J.. POSEND(RG J,.1.. PMU•Rt4AN M.H.,
STAN*On IEW.SCAR(H INST ITUTE IP'ORT NO DA5ýA 1I68 (96l )
STANF'*ORC RESCEARCH INr ITUT. MNI 0 PARK. rALIrORNIA 94550

U.S.A.
2) EXPERIMENTAL TECHNIdUE Cl I INCL INWO MIRRORI

DATA REOMT;ON M1.TH( 13 0f(L,ASTIC WAVEbi
3) THE AI•3OV COfP1OSITIN 15 NOMINAL. THE VALIUES 01' VflI I•RE CALCULATED

FROMl A 96 R-CRENT PI.•'1 DIOP.I1DE (CRYSTAL DATA I).TERMINATIVC VAD.LESI
J.DHOONNAY AND .M.,C*#IK ED, (US DLP. Of' COt"IRCE. NWi.. A• EO.
19"3) P. M-9"7 : f.lA 105.07. A-9.6776. D9.9•98. C-5.2515 04351f"AN.35
OW F'ROM A PELR4ED PLORC SANt*LL. WITH JETA,,"74.17 DEGP.LS. A-9.'750
808,930 AND C4.2'1149 AN0STROM.

4) LJ-I WAi M.ASUr*.O ONLY IN T,4: FIFWT AII LAST ENTRY, TH. OTHER VALUES
I.RE ASSUMED.

5) THE LAST ENTRY MAii TAKEN 0N A (00131 SINGLE CRYSTAL WI104 CONTAINED
VISIILr CRACKS,

UOWd 14T77
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TABLE
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"PAGC 4331
96-57-h-I ..

BARIUM TITANATE

BA- I k -03

vOl a 0.17? CC/O

IN TKI TABLE BELOW. VELOCITIES ARE GIVEN IN KC/JVC,.. PRE AE IN

KILOBARS AMN DENSITY IN 0/CC.

T ABLE

............. SAML.E-------------- -. STANOMDO--

RFHOD US UP P V/VO UrS

b.43 5.605 1.250 380 0.777 3.040
- 5.663 1,257 389 0.772 3.000
- 5.342 1.290 374 0.759 3.060
- 5.574 3.250 378 0.776 3.040

- 5.302 1.106 310.5 0.791 2.665
- 5.342 '1 1134 3.3 0.791 2.690

- 5. 38 1.157 ,38 0.705 21.000
- 5.146 1.30 345 0.760 2. 0O
- 5.45$ .17,1 347 0.7"11 2.860
- s.•'7• 1.195 355 0. 7W•2 .900

5,,246 1.21!5 344 0.760 C.875
- 5.23 1 .165 31' 0.790 2.780

-4.935 1,025 0.75 0.7132 2.452

- ..8'9W 1.035 2713 0.7U8 2.4c'%
- 4. IM 1.047 '04 0,790 2.475
- 4,190 1.055 2*17 0.7e9 2.,90

- ; ,•A3 O3.037 27 3 0.790 0.420

4.949 1.0'. er75 0.7"15 ?.430

-5."i 1.010 Li81 0.808 0.4m25

5.117 1.005 279 0.603 0.1,05
5.295 1.042 300 0.803 2.530

- 5,347 1.040 30a 0.805 3 2.535
- 5.035 1.110 303 0.779 ?.bi5
- 5.035 1.117 306 0.778 2.635

S..595 0,B60 219 0,917 2.015
S4.621 0.860 216 O.HI4 0. 005

- 4.67P 0,965 W0 0.9135 2.027
- 4.721 0.967 2123 0.016 2.040
"- 4.706 0.775 199 0.035 1.045

- 4.631 0.787 199 0.030 ..055
- 4.212 0.010 185 0.807 1.915

4.212 0.917 318.5 0.806 1.830

3.976 0.6015 129 0.844 1.340

3.043 0.610 t?7 0.041 1. 5
- 4. 170 0.605 3313 0.05c, ,.375
- 4.098 O ,590 132 0 W56 1.350

3.977 0.630 137.5 0.841 1.415
- 4.L01 0.60 1.6 0.(145 1.400
- 3.W23 0.6" 128.5 0.819 1.39w

, 3.623 0.#,5 12L7•0 0.021 1.377

U06/ 14/77



BARIUM TITANATE 
PAGE 4 3?

RHOO L US P P V/Vo UXS

3.706 0.533 107 0.%6 1.167
3.706 0.537 108 0.9" 1.173

- 3.7€5 0.560 1I12 0.8'9 1.20
3.663 0.570 113 0.e8, 1.23,

US 2.32 * .50 LIP KM/SEC. SI.DUS * 0.19 KM1/SEC.

COMI9(NTS:

II SOLRCE: KROCR J. AND rAUGUJION0N C,
PRIVATE COMMICATION i12g64). BP. NO. 7. SEVRAN. FRANCE

21 EXPERIIMCNIAL TECHNIOUE 8
DATA REDUCITION TECHNIOUE B
STANDARO MATERIAL ALUMINUI4 AU4O ALLOY

3) VOl WAS OBTAINED FROM CRYSTAL DATA OTLIRMINATIVlE TABLES (AMERICAN
CRYStMLOGRCAPHIC ASSOCIATION, POLYCr4YSTAL BOOK SEHVICC, BROOKLYN,
N.Y.. 19631 2NO ED.

4) SAMPLE ODIMNSIONS &.RE: 2.0 CM DIAMETER
0.5 CM THICKNESS

U06' 14/77
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PAGE 43.1
*1 ~~96,57- I---? AE 3

BARIUMNITTANATE-CALCIUATI TANATE C.RAMIC

SILICA SI-O2 0.30 WEIGHT PERCENT
ALUMSINI• OXIDE AL2-03 O.29 -
SIRONTIUH OXIDE SR-0 0.22
SODIUM OXIOC NA-o 0,17 -

PHOSPHORUSPNTOXIOE P2-05 0.I - -

CALCIUITITANATE CA-TI-03 5. - -

BARIUMTITANATE BA-TI-03 REMAINDER - -

VO * 0.160-0.161 CC/O CL * 5.40
Volt 0.1705 CClO

TABLE I LISTS ELASTIC 1AVtE MEASUREIENTS FOR SEVERAL EXPERIMENTS. TABLES
I1 AND III LIST A TI4REE-WAVC SYSTEM OBSERVED IN ONE EXPERIMENT (1SE
COIMENTSI. TABLES IV AND V LIST OUB1.LE NAVES OB-SERVED IN A SERIES O NOR
CONVENTIONAL EXPERIMENTS. TABLE VI L:STS ELASTIC WAVE POINTS FOR A
SAMLE AT 130 OEO. C. IN THE CUBIC PHASE, EXPNO - SOURCE EXPERIMENT NUM-
DER. DENSITIES ARE IN G/CC. VELOCITY IN KM/SEC. PRESSU•E IN KOARS. 0 IS
SAMPLE THICKNESMS IN M19. LUC - LUCITE. '4340 - STEEL ALLOY.

TABLE I
PRESSURE GRADIENT EXPERIMENTS

R4O TO US UP P Vi'VO EXPNO

5.5'. ao 6.2 o.08,5 a.8 0.985 7396
- 17 5.58 0. 0.1? 10.0 0,19940 "702 a:

- '5.49 0.0301 9.17 0.9945 -
- 5.37 0.0261 7.70 0.9951 -

- 5.31 0.0 M 7.51 0.992 -

5.31 0.0?43 7.16 0.9954 o
- 5.31 0.0237 6.96 0.9955 -

20 6.29 0.08(m 30.9 0.9859 75'2
6.27 0.0855 N9.7 0.9864 -

- - 6.27 0.0870 30.3 0.9061 -

- 6.23 0.0906 27.9 0.943'19
- 6.10% 0.0707 ;?4. I 0.9885

- - 6.09 0.0637 PI.5 0. q95
- - 6.07 0,0628 21.2 0. qb'97

C.. 6 05 0.0623 2'.9 0. .97
- 6.04 0.0608 2P0.4 0.9899 -

- 6.03 0,0578 19.3 0.9W04 -

-6.0n 010%'. 19.9 0.9006
* - 5.99 0.0543 16.0 0.9909 -
"- 21 6.19 0.073"9 01.3 0.9gffl 761?
;.*-6.18 0.0734 25.2 0.9681 -
- . 6.11 0.0639 21.6 0.9m95

.5.54 21 6.06 0.0605 20.4 0.9900 761?
- - 53.95 0.04.08 16.1 0.9918 -

- - 5.90 0.0470 15.6 0.3919
- - 5.96 0.0474 15.4 0.9919 -

- - 5.82 0.0420 13.5 0.9929- -

- 5.71 0.0410 13.0 0. 982 -

-3.67 0.0379 12.0 0.9934

,LM' 14 77



PAGE 4 34
OARIUIVTIIANATE-CALCILUMTITANATE CrRANIC

RHOO TO US LIP V/VO CXPNO

5,59 0.03M tOoI 0.994g--
5.5? o.o0 9,0o 0.9%s6

US-

TABLE It

TRIPLE-WAVE PRESSURE GRADOINT EXPERIMENT (VELOCITIESI

NO RH00 USlI UPl Use UPa US3 UP3

I 5.54 6.2"7 0.0007 5.3 0.1?9 4.57 0.355
2 - 0-090a - 0,127 4.54 0. 3M
3 - 0.08% 0.137 4.40 0.300
4 - 0.04 - 0,135 4.33 0.327
5 - 008"75 0,126
6 - - 0,0954 - 0.121 4.20 0.290
7 - - 0,0970 - 0.126
9 - - 0,0876 - 0.11,

US

T1ABL III
TPIPLE-WAVE PRtfS*, GRAOIENT CXPKRIMFNI' (P - V1

NO RHO0 PI VI/Vo P2 V2iVo P3 V31Vo

I 5.54 300 ,8 0. 919 43 .9782. 99 0.o29
2 30.6 0.98_ 44 lOe 0.9-'6
3 - 32.1 0. %51 4's5 93 0.937
4 - 9.6 0.986'. 45 - 90 0.932
5 - 30.4 0. 060 41 -

6 n .6 C• 9M!64 41 76 0.938
7 30.2 U, .19b 42
8 30.4 0.9J60 39 -

IABLE IV

PLANE WAVE r0PCIMIENTS

RHO0 USI UPI USLs UPP UFS/2 0 EXPND

5.5, 4.79 0.60 0.53 6 738%
6.115 0.109 4.89 0.56 0.49 6 7"400

- 6.15 0.107 5.18 0.6 0.56 l1.5 7446
- 6,,2 0.11 5.,8 Og 098 0.9 6 "7447- 6.39 0.108 4.59 0.50 0.46 6 75rJ9I

- 5.25 0.0, aIP 0 4443

S-4r



PAGE 4325
BARI•MTITANATE-CALCIUHTITANATE CERAMIC

RHOO USl UPI US2 UP? LFSS2 0 EXPND

6.15 0.0W 98ow
6-08 0.065 5.4 80983

25,?2 0016 5 SIM

LUSI a 4.70 * 31.$76UP * 2•52',LP-2 KM/SEC IFIRST NAVEl
SIG US a 0.037 KMi/SC IOR UP FROM 0.016 10 0,11 KW/SEC

US? a 3.68 ' 2.IS6UP KX/SEC ILAST WAVE)
IG0 US - 0.13 kM/SEC FOR UP FROM 0.3 TO 1.0 KM0/SEC

TABLE V

PLANE WAVE EXPERIIENTS

----SAM-L,. .- -. STANOARO---

RHOD PI VIVo P2 v2iVO P EXPNO MAT

5.251• 169 0.875 133 73/.4 AL
- 37 0. ow 149 0.901 125 7".00 AL

37 0.9W 1567 0.096 131 746 AL
- 40 0,982 310 0.8363 245 7"417 AL
" 38 0.98S 127 0,90"5, 67 7591 LUCITE

1 ,3.1 O.W967 7.9 814,5 IRON
- 16 0.9927 I8 8749 STEEL
- 3po 0.9840 32 e8a LLU I TE
- 22 0.9992 23 e6m3 STEEL
- 4.7 0.9969 2,5 8814 LUCITE

TAIRL VI

130-0(0. PRE5SURC GRADIENT EXPERIMENI

RHOO USI UPI Pi V/VO

5.54 6.1M 0,0910 32.2 0.90W58
- 6.38 0.0780 27.5 0.9978

6,38 0,0"719 M.3 0,9m8
- 6.37 0.0740 26.2 0.9W61
- 6.36 0.0815 N'.8 0.9872

6.31 0.0715 m.2 0.989W
6.33 0.0505 17.7 0.9920"* 6.32 0.05"5 ?0.5 0.9908

6.32 0. 0b.0 20,9 0. 990W
- 6.31 0.0570 a0.0 0,9910
- 6.30 0.0510 27.9 0.992)
- 6.2' 0.04995 27,3 0,992I
- 6.-6 0.0443 25.5 0.9930
- 6.29 0.0416 14.5 0.9934
" " 620 0.0410 15.3 0,9950

*Air



PAOE 436

BARIUHT I TANATE-CALCIUMTI TANATE CERAHIC

RHOO USI UPI PI V/VO

- 6.28 0.0485 16.9 0.99W3

- 6.2 o 0.0440 15.6 0. 99R

- 6.'9 0.0481 14.7 0.9933
- 6.20 0.0384 13.4 0.9939
- 6.20 0.0375 13.1 0. 990

Us-

COMIMNTSi

I1 SOURCE: DORAN. 0, 0.
J. APPL. PHYS., VOL. 39, P. 40, 4IWOI

21 EXPERIMENTAL TECHNIGUE C? ITABLES IV AND V) AND D tTHE REStl
TABLES IV AND V DATA WERE OBTAINED WITH A PLANE WAVE
FXPLOSiV: SYSTEM, WHILE THE OTHER DATA WERE OBTAIhED
WITH A CONFIGURATION THAT IMPF•:,•SCD A PRESSURE GRADIENT
ACROSS TIE FACE OF THE SAMPLE.

DATA RCDUCTION METHOD: D WITH 2UP- UFS IN MOST CASES.
0 AND 6 AVERAGED 70 PARTIALLY CORRECT FOR AT-
TENUATION IN SOW. TABIES IV AND V ENTRIES.

31 VO! WAS OBTAINED FROM 1TIE CRYSTAL DE,.NSITIES OF BA- AND CA TI-03 ASSU,
MINO VOLUtE ACOITIVITY : WYCKOrF, CRYSTAL STRUCTURES, VOL II IJOHN
WILEY ANO SONS. N. Y. 1g63: aN0 ED.
FOR BA-TI-0! ?0 DEG C IONOCLINIC A • 3.9947 ANGSTROM

--- - C 4.0330
- - ?0-I - CUBIC A • 4.01 I8

- 1372 - A - 4.0783
FOR CA-tI-03 6 - - A v 3.,4

41 IN EXPERIMENTS NO 71400 AND 7446 THE REFLECTION OF THL fLAcsTIC WAVE IS
EXPLICiTLY TAKEN INTO ACCOUNT IN CALCULATING US2,

5) rHZ TABULATION IN TABLES II AND III IS A SIMPLIFICATION OF A MORE CON
PLEX WAVE SYSTEM: WAVE I IS A SIMPLE STEP, BUT WAVE c? IS A 0RADIENT
WITH A GRADUAL PRESSU)RE INCREASE CC AUQUT 10-15 KBARS. WHILE WAVE 3
APPEARS TO BE SPLIT INTO TWO WAVES WITH NEARLY THE SAME VELOCITY.

61 THE CURIE TEMPERATURE IS 115 O0C. C.
7) DENSITY UNIFORHITY OF THE SAMPLES WAS 0.06 OCC MAXIMUM.
91 A FIT OfVEN BY REYNOLC'S AND SEA. J, APPL. PHYS.. VOL.. 33. P ?234

(I921).FOR PURE 8A-TI-03 WITH VO a 0.175 IS;
US!I 4.34 * 2t.,8UPI 'l,'SCC. FOR UPI FROM 0.0 TO O.G7'T*OR" 0.002
IS, - 3.51 * I.69gUPa - UP2 - 0.074*4R- 0.00? TO 1,0
SIOUS a ;.0 PERCENT.

9) THE rEiE SULFACE EXPERIMENT NUMBERS 7447, 7591, AND 09W WERE MADE
ON S•."LES HALF AS THICK AS THOS ON WHICH THE S4OCK VELOCITIES WERE
M[ASiJPTD. NAMELY W-14. THE THICk0CSS INDICATED FOR EXPERIENT 9062 IS
THE MAXIMUM THICKNESS Or A 10-0(0. iED0O.

UIJ05/14 1'7



TABLE I
BAR IUMT! TANATE-CALC IUMT ITANATE CERAMIC
96-57-1I--- 2
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TABLE I I
BARIUMTITANATE-CALCIUMTITANATE CERAMIC
96-57-1-- -2

7.0

6.8

6.6

6.4

6.2

6.0
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5.6
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TABLE I I
BAR!UMTITANATE-CALCIUMTITANATE CERAMICIll 96-57-1I---2

5.e

5.6
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!5.
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4.6
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TABLE I !

BARIUMTITANATE-CALCi UMTITANATE CERAMIC
96-507-1r --- 2

S i,4.8

4.6 x

4.4 x

4.2

4.0

3.8

3.6

3.4

1 3.2

""•' io _P3" a
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TABLE I V
BARIUMTITANATE-CALCIUMTITANATE CERAMIC
96-57-1-- -2

7.0

6.8

6.6

6.4

x

6.2

LnK

6.0

x

5.8

5.2

0 fuJ m 0 n U t o

0 0 0 ý 0pIcý



TABLE IV
BARIUMTITANATE-CALCIUMTITANATE CERAMIC
96-57-I --- 2

5.8

5.8

5.4

5.2

Lnj

5.0

4.8

4.6 /

4.4

4.0i ~~4 .0 __.. L .. .. . L. ....... L ... 1...J..

* *0- ru m. kD 0)- . m.,-. . .0 • 0 0 0 0 : 0 0



9~5-I--2TABLE V I

BARIUMTITANATE-CALCIUMTITANATE CERAMIC

6.6

6.4

6.2

6.0

5.6

5.6

5.4

5.2

5.0 A ....
0ru m . in to 0- G

o 0 0 0 0 UPI
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-IPACIC 437

LItHIUM HYDRIDE

LI-H
LITHIUM 7 ISOTOPE 92.5 ATOM PERCENT

6 - 7.5 -

VO 1.335 CC/O CL a 10.02 KM/SEC CO 5.22 KMI/SEC.
vyEW ,.ag CClo CS - 6.80 101/SEC

THE TASLE LISTS DENSITY IN O/CC., VELOCITIES IN KM/SEC AND PIXSSLRCS IN
KOAR. A .1. INDICATES THE ELASTIC- AND A ,21 THE PLASTIC HAVE. MET *

EXPERIMENTAL IMTHOD0.

TABLE

RHO0 USI UPI PI VI/VO IJ2 UPl2 P? V2/VO MET

0,749 9.51 0.007 0.47 0.9993 5.89 0.8, 36.3 0.86 F
0.71'9 9.68 0.005 0.38 0.99" 7.6? 1.68 96.3 0.78
0.749 9.140 0.005 0.37 0.9995 8.40 2.21 137.4 0.74
0.749 9.43 8.71 Z.50 163.2 0.71
0,749 9.05 0.01 0.66 0.9989 5.89 0.87 38.4 0.85 A
0.749 8.93 0.008 0.51 0.9991 6,53 1.14 55.4 9.83 -

L •2 v 3.5a3 # 3.1130UF - 0.419'0UP62 KM'SEC

COWENTS:

11 SOURCE: MAY. R. P.. BIESECKER. R. 0. AND KINC. T. N.
SANDIA CORPORATION REPORT. SC-TM-68-113. APRIL 1968.
5At')Ž!A CORPORATION. ALGLUOCROUE. NIPW MIC0. U.S.A.

?I EXPERIMENTAL TEtIWIQUE: F AND A
DATA REDM,1TION METHOD: 01 AND El RE5VrECTIV!.LY

3) T*et SAMP'LES WERE OBTAINED FROM UNION CARNIV' NUCLEAR DIV.
41 Cl., CS AN CO A(RE rkTERMINDO BY T. R. GUESS. SINOIA L.AIORAIORY,

ALBVUQU.ROU. ?EW MXICO. U.S.A.
51 PRELIMINARY DATA. WORK IN PROGRESS.

i UU~n I•#D77
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TABLE
LITHIUM HYDRIDE
98-2--- 1
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TABLE
LITHIUM HYDRIDE
98-2- -- 1!
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PAGC '438

LITHIUIM FLUORIDE

LI-F

VO e 0.3773 CC/0
VO1 a 0.379 CC1O C8 a 4.97 KM/SEC

IN TIE TABLE 9CLOC, DINSITY IS OIVEN IN 0/CC. VELOCITIES IN Kl/-SEC AND
PRESSURE IN KILOBARS. 54 DESIONATES SAMPLE HOLDER.

TABLE

Re4O0 US UP P V'VO a Sn UPISH)

a.65 5.14. o.2 79.0 0.9091 Cu 0.37
7.14 I.53 2-9.5 0.9019 AL I.%.
""7." 5 1.73 345.0 0. 76W AL .-71
0.97 2.9" 683.0 0.6803 AL a.13

10.43 3.75 !036.0 0.6394 FE 2.80

US 4.98 1.434 UP KM;SEC FOR UP BETWEEN 0 ANW 4 KlM/SEC
51( US - 0.093

COMtENTS:

11 SOURCE: ALr'9tULLR. L.V.. PAVLOvS9JII. 1.M.1. KULESI4OVA, L.V..
AND SIMAKOV, O.V.
SOVIET PHYS.-SOLIO STATE, VMt. 5. P. 003 11%631

ai EXPERIIENTAL 1ECCHNIQUE A
OATA REDUCTION TCCHNI!I 9.

31 THE SAMPLES WERE POSI TIONCD ON PLATES OF CU AL AND FL AS INDICATED IN
TAB . COLUMN 6.
THE HI40NI0TS OF VE CU A04 AL WERE OUTAINED FROM
ALWTSULER. L.V.. KORftIR. S.(}.. DAKANOVA. A.A. AM) TRUNIN. RsF

.TP VOL II. P.573 11960W
4) 3tf AL AND CU ADIABAT WERE OBITAIW.O BY Rf.F'LECTING TIII: HUWONIOT IN THE.

P V UP PLANI. CORRECTIONS WERE MADE F'R FL.
5) OTHER CONSýTANTS LISTEO AREa: DI3YE TEKIRATU)E 580 OEG. PC

K'(AT CAPACITY ICVI 1.48a J/G.'CEG.
CATIUN TO ANI.N DISTANCE Z.009 KX
LXPANSION Cn.VFICIENT 0.000103 MER o0o

6) THE VALUE OF VOl WAS O1TAINED FROM A LATTICE CONSTANT OFr 4.0•"•6 A
A.C.A. MONOWRAPH NUMAWR 5 'AMERICAN CRYSTALL.OGRAPHIC ASSOCIATION.
POLYCYST AL 00OW StRVICE 1IT31 LUD EDO I10•1ON,

i
UOLI47

,i4h.



TABLE I
LITHIUM FLUORIDE
98-9--- I
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96-9--2-
LITHIUM FL UORIDE

LI-F SINGLE CRYSTAL

VO a 0.313 CC=O
VOl a 0.3709 CCfO

IN TýC TABLE ELO&I. DENSITY IS GIVEN IN GtCC, VELO(CIrIES IN MMIMICROSEC.
AND PRESSURE IN KILOBARS.

TABLE

ft100 US UFS UP P V/VO PRESSURE IN
AL BASE PL.

a.514 6.40 1.87 0.93 155 0.-155 160
2.Sl6 6.61 2.18 1.07 185 0.638 194
a.500 7."8 3.0. 1.49 M 0.796 293
2.615 7,47 3.42 1.58 328 0.775 342

US ' 5.070 * 1.450 IRP IMM/MICROSEC
SIGMA US - 0.044

CO I':NTS:

II S•OUCEt COMPILER
L, R. L. EOUATION OF STATE FILE
LAIRI.NCE RADIATION LABORATORY. LIVERT•IOI, CALIFORNIA

Z) EXPERIMENFAL TECHNIOUL 8 (ALUMINUM STANDARO BASE PLATEI
DATA RtDUCTION TECHNIOUE 1.

38 TABULATED DATA ALrO REPORTEO BY CHRISTIAN. R.H.. IN
EOLIATION OF STATE OF ALKAL! HALIDES AT HIGH PRESSURE (THESIS)
TCRL-4900 MAY 16, 1957 UNIVERSI lY OF CAL IFORNIA.

LAIPENCE RADIATION LABORATORY. LIVERMORE. CALIFORNIA.
41 ALSO LISTED IN REFERENCE OF COMM(FNT 3 ARE:

DEBYL TEMPERATURE 646 DOG. K
HEAT CAPACITY 4CV) 1.53 J/G/DEGO.

EXPANSION COEcrICIENT OO00010 PER DEG.
COMPRESSIBILITY 1.53 PER MEQOAAR
MELTING POINT 045 0(0. C

51 THE VALUE OF VOI WAS OBTAINED FROM A LATTICE CONSTANT OF 4.02W A.
AT 2'5 DEGREES CENTIGRADC.
A.C.A. MONOGRAPH NUMBER 1 (AMERICAN CRYSTALLOGRAPIF4C ASSOICIATION.
POLYCRYSTAL BOOK SERVICE 1963,) M1 EDITION.

U06/14171
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.1 PAOE 440
99-9- -- 3
L I THIUM FLUORIDE

LI-F

V0 * 0.3774 CC/O
Vol 0.37•9 CCO0

IN THE TA1BLES BELON. DENSITY IS GIVEN IN OiCC., VELOCITIES IN KIVS•C..
AND PRESSURE IN KILOGARS. ST DESIGNATES THE STANDARD MATERIAL AND UPISTI
IS THE PARTICLE VELOSITY OF THE STANDARD.

TABLE I
SINGLE CRYSTAL

RHO0 US UP P V#VO ST UPIST)

2.65 ,90. 2.87 680 0.680 AL 2.86
- 11.40 4.64 1460 0.575 FE 3.60

- 11.75 5.17 1610 0.559 FE 3.85
1.3.10 6.11 2120 0.535 AL 6.03

- 10.30 10.01 4850 0.452 AL 9.95

US " 5.05 * 1,319 UP K/'/SfC. SIQMA US - 0.10 KMSEC.

VO w 1.71- 0.566 CC'O,

rTALE I1
POROUS

RH00 US UP P VVO St UP(STI

1.71 11.70 6.19 1239 0.47i rc 4.13

1.27 4.52 2.40 138 0.4"74 AL 1.60
1.27 11.12 6.59 n35 0.407 ft 4.13
0,883 10.57 7.03 6b5 3.35 FE 4.13

0. 5% 10.21 7.44 430 2.71 FE 4.13

US-

SCO; CIIECNTS:

II SOUPCE: KORCR, 5. 0., SINITSYN. M. V., F)UNTIKOV, A. I.. URLIN, V. 0.
AND I.INOV, A. V.
SOVIEl PHYS-JETP, VOL. 20, P. 811 (1965)
J. EXPTL. THEORET. PHYS. (U.5.S.R.) VOL. 47, P. 100t? (19641

21 EXPERIMENTAL TECINIQUE A
DATA REDUCTION TCCItlIOUX 9

3) Vol WAS CALCULATED USING THE LATTICE CONSTANT OF 4.0262 ANGSTROMS,
AT 2) DEGREES C.NTIORADV. SEE CRYSTAL DATA DT•RMIINATIVE
TABLES (AMERICAN CRYSTALLO1RAPHIC ASSOCIATIONl. 19631 2ND rD.

'4 THE MEASURKD EXPCRII.NTAL ERROR IN THM SHOCK.I VCLOCITY IELOW 10 Km/SEC
IS LESS THAN I PERCENT AND FOR THE HIONER VALUE5 THE ERROR IS

APPROXIMATELY 2 PERCENT, THE VALUE OF THE SHUCK VEL•CITY WAS

UDS'14177



DETEMINED RO 5-0 r~u

~'ADCItIONAL COISTANTS6 LIS'EO:
HEA7 CAPAITY - 1.923 JOIAES/O'OCG. J
ul'JNDOA w a 1.5 Ey

6) THE ALLUMIMJ4 STAND~ARD HUGONIOT IS CHARACTERIZED BY THE FOLLOWING
RELATIONSHIP~: US - 15.M~4 + 1.45il;P 0.0276'UP682 # 0.O0iO3ILP603

SIOWA US a0.013 KM/SEC. VOR UP *0 TO 10.13 KM/SEC
RHOO 2 .71 01CC.

9J,14 7
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PAGE 442
90-9--- 4
L 1HL-WLUOR ICC

LI-F

VO w 0.3792 CC/O.
VOl- 0.3789 CC/M.

THE TABLE LISTS DENSITY IN G/CC, VELOCITIES IN KM/SEC AND PRESSURE IN
KBAR. STND a STANDARD MATECRIAL. AL - ALUMINUM. PLAL - PLEXIGLAS AND AL.

RHUO US UP P V/VO STND DIR

2,637 7.66 1.80 363. 0.765 Al. (100)
- 7.53 1.80 3W2. 0.764 - -
- 7.48 1.69 333. 0.774 - -

- 7.44 1.64 322. 0.780 - -

"7.41 1.60 313. 0.704 - -

- 7.36 1.60 !10. 0.703 - -

- 7.17 1.45 274. 0.790 - -

- 7.09 1.4b d'71. 0.795 - -

- 7.03 1.45 269. 0.794 - -

- 6.94 1.20 216. 0.824 - -

S- 6.46 0.91 155. 0.059 - -

- 8.10 2.31 493. 0.7151
- .34 2.45 S539. 0.706 - -

- 8.36 2.140 529. 0.713 - -

" "8.39 c".42 535. 0.712 - -

0 .44 2.5% %68. a -698 -

0.73 2.71 (k4. 0.690
9.18 2.97 719. 0.676
9.45 3.10 7A,. 0.663
9.69 3.3 048. 0.657
9.69 3.3'4 05. 0.655
9.82 3. 35 867. 0,659

7.t8 1.69 337. 0. 716 PLAL
7,30 1.54 29.6, O.789
"7.14 1.49 L 3. 0.791 -
6.73 I.IP 209. 0.24 -

7.50 1.74 344. 0.760 At fill)
6.169 t.18 .1 6, 0,oJ - -

- 7.P7 1.59 305. 0.781 PLAL
. 7.09 1.48 277. 0.791 - -

- 7.09 1.44 M69. 0,797 - -

US , 5.09 * 1.4051UP KMfsEc. UP LES5 THAN 1.9 KM/SEC.

SIG US a 0.06 KM/SEC.
"US 4.59 * I,5371UP KM/SEC. UP GRC:ATER THAN 2.2 KMiSEC,
510 US * 0.057 KM/SEC.

4c

Lo



PAGE 443 -

COMMCNTSr

11 SOURCE: HAUVER. 0. E. AND KLANI. A.
PRIVATE COMMUNICATION (1969)
BALLISTICS PSEARCH LASS . AEJEMEIPROVINO GROUND. MARYLAW.

L) EXPERIMENtAL TECHNIQOUE: H FOR THOSE POINTS MARKED WITH PLAL
CIl - -- - AL.

DATA REDUCTION MET 8HOD: B 
A

3 PLATES OF ALUMINUM AND TITANIUM WITH KNOWN COUATION OF STATE WERE

USED. THC ADIABATIC UNLOADING PATHS- IN THE P VS UP PLANE WERE REPRE .

SENTED BY THE REFLECTION OF TIH HUOONIOT, SLIC*4TLY ADJUSTED TO 00
THROUGH THE POINT O. IUFS*ZLP '2, FOR TjfOSE POINT-; MARKED WITH AL.
THE AL CROSS CURVE OF THE POINTS MAIKEI WITH PLA. WAS LOCATED WITH
THE KNOWN P-UP CURVE OF A PLEXIGLAS DISK, FOR THE PLEXIGLAS USED:

US o 2,702a1.544"UP KIMSEC AND RHOO 1.18 04CC
SEE HAUVER. G.E. AND MELANI, A, BRL I*PORT NO. 1as9. AUGUST 1964.

4) THE ABOVE TWO LINE FIT IS THE SIMPLEST REPRESENTATION THAT YIELDS A
GOOD FIT

51 FURTHER WORK IS IN PROGRESS.
6) V01 WAS CALCULATED FROM A LATTICE C'"NSTANT 0" 4.02,,' ANGSTROM- 125

DO. C.). CRVSTAL DATA C'ETrRMIItATIVE ?ABLES (A,.RICAN CRYStALLOORA-
PHIC ASSOCIATION. POLYCHv't*TAt BOOK • ERVICE. UROOKLYN. N.Y..19631

U06/14,T7
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PAGE '444

LITHIUiM CHLORIDE

LI-CL PRESSED

VO v 0.496 CClo
VOl a 0.4823 CC/G

IN THE TABLE BELOW, DENSITY IS GIVEN IN G/CC, VELOCITIES IN Wi/MICROSEC,
AM PRESSURE IN KILOBARS.

I TALE

RHO0 US UVS UP P V/VO PRESSURE IN
AL BASE PLATE

a.05S0 5.49 2,37 1.09 121 0.802 162
2.070 5.80 2.06 I,42 1'70 0."76 122
i8. 051 6.3? 3.79 1.78 230 0.7e0 30.3
2.061 .5.b7 4,L' I.94 M.3 0.704 345

US 4 %.049 * N.8' UP MMMICRO.SLC
SIGMA US - 0.061

CcmMENTS:

I1 SOLA.CC: COMIILER
L. R. L. EQUATION OF STATE VIlE
L,"NC RADIATION LABORATORY. LIVIRMORE. CALIFORNIA

21 EXPERIMrI'IrAL TECHNIOQUE B IALLIJWlI STANOARI) OASL Ik.,AT70
DATA I•TDLXTIO)N TiCCH•IOUE 0.

31 TABULATED DATA AL.3O RtEPOWID BY Ci.ISTTIAN. R.H.. IN
EQUATION OF STATC LX ALKALI HALIC41; AT HIGH .,R•,S,.R_ ITH'.1iI
LXHL-4900 MAY IC. 19937 Lt4IVEfrSITY C0' CAL IOIWIA,
LAWRf:ENC1 RAOIATION l.A0,NATAORY. LIV:RM•04'. CAt IrFONIA.

41 ALr'l LISTED IN .iF',fl'NCE CW COMI'4NT I ARE!
lE1fl'EP(ATIlRE 330 DEG, K

ILAT CAPACITY ICV) 1.11 J/O'/DLC.

EXPANSION COEFFICIENT 0.000120 PER DEG.
COMI*RIf3IL ITY 3.41 PfTR MCGABAR
MELT.INO POINT 610 DEG. C

5) T.E VALUE OF VOI WAS OBTAIN.I) FROM A LATTICE CONSTANT Of' 5.13983 A
A.C.A. MONOGRAPH 1U&.VER B IAfERICAN CFYSTAICLOGAPHIC ASSOCIATION,
POLYCRYSTAL BOOK SERVICE. 19631 LND EDITION.

UoG / 4 77
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PAOE 44.5

L I tHILIM OH IDE

L I -OR PRESSED

VO 0-.297 CC/G

Vol - 0.?9m6 CCIO

IN THE TABLE BELW., DENSITY IS GIVEN IN 01CC, VELOCITIES IN i/MICROSEC,
AN PRESSURE IN KILOBARS,

TABLE

R400 US L•FS UP P V/VO PRESSURE IN
AL BASE PLATE

3.6 4.1e ?,48 1.0Z 136 0.752 16A
3.304 4.51 2.89 1.30 194 0.7'1 an
3.307 4.96 1.63 267 0.671 303
3.30 4.97 1.82 290 0.634 345
3.32 4%.9 3.36 1.62 260 0.664 199
3.379 3.58 1.81 0.92 III 0.745 139
3.4c19 4.22 2.4i? 1.26 1036 0.70? 215
3.420 5.1 3.62 1.83 3016 0.647 363
3.429 3.67 1 .39 0.68 86A 0.615 103
3.441 4.4I is.086 1 .2- 192 0.'7e2 218

3.452 5.07 3.W 1.75 306 0.655 541

US - 2.610 * 1,379 UP~ MMIMICROSEC
SI-IfA US - 0.150

Ii SORCE: COMPILER
L. R. L. EOUATION OF' STATE FILE
LAWtfE RADIATION. LABORATORY. LIVtRMORE. CAILIFORNIA

2) EXPERIIMNrAL TF.HNIU0. 8 IALUMINIJM STANDARD BASE PLATE)
DATA RECLX. IION TECF4NIU4E 8.

31 PA0T OF" THE TABULATED DATA AL.WO REPORTED BY C14IISYIAN, R. H. . IN
EQUATION OF SIATE Or ,".KALI HALIDES A? 1I41 PRES"If ITHI'ESIS)
UXRL-4900 M4AY 16. 19•7 UNIVERSITY OF CALI.(OtNIA.
LAWRENCE RADIATION LABORATORY. LIVERMORE. CALIFORNIA.

41 ALe50 LISTED IN RIFIREKN;F O CCM*NT 3 ARC:
DEBYl tL?"FlRATURE 210 OtO. K
HEAT CAPACITY ICVI ,, JdG,DEC.
ixPANsimN CoirICIENT 0.000140 PER (CO.
COMPRESSIBILITY 4.31 PE:R MEGAHAR
ME:LTING POINt !50 DEO. C

5) TIK VALUE Of VOI WAS rQtAINo rROM A LATTICE CONSTANt Of" 5.501 A
AC.A. MONOGRAPH NUIKU R 5 I(HWICAN CRYSTALLOOIAPFHIC ASSOCIATION,
POLYCRYSIAL BOOCK SERVIC 19631 •N• EDITION.

I ,,0417 U06• 14,77
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PAC+U 44696-h?--- I

LITHIUM IUODIE

LI-I SINOLE CRYSTAL

VO - 0.2-9 CC/O
VOl - 0.2%44 CC/O

IN THE TA8LE BELOW, DENSITY IS GIVEN IN OtCC, VELOCITIES IN MH/MICROIEC.
AND PRESSURE IN KILOBARS.

TA1LE

m400 US UP P VIVo PRESIASIE IN
A. BAS• PLATE

4.016 4.01 1.07 ?05 0.683 2?
4.000 4.2?q 1.56 m6 0 .6m6 m9
4.016 4.47 - W.76 30 O.602 35?

US - 2.069 * 0.888 UP MIIVICROSEC
SIOtA US- 0.040

COMtMNTS:

II SOUKE: C00t1STIAN. R. H.
REPORT NO. UCRL-4900 (19571
EOUATION Or STATE OF ALKALI IIALIL"ro AT HIGH PRESSURE tHESIS)
LAWRENCL RADIATION LABORATOHY. LIVERMORE , CAL.WORNIA

2 EXPERIMENTAL TECHNICLI, 9 IALLIMINNM STANDAHD BASE PLATEI
OATA REOUC.TION 1ECHNIQ4U 9.

31 ALSO LISTED IN •EFIE•ENCE Or COMMENT I ARE:
DLOYE TU-VPtRATURE 100 ONU. K
HEAT CAPACITY ICVI 0.37" .JP01•0.
EXPANSION CO(EIFICIENT 0.000167 PER D(O.
COMPKSSIBILITY 6.01 PER MEGABAR
MELTING POINT 46i5 010. C

5' THE VALUE OF VOl kWA (0OTAINWED FROM A LATTICE COtIAIT Or 6.012 A
A.C.A. MONOGRAPH �4JKR5 fAHERICAN CRYSTALLOGRAPHIC ASSOCIATION.
POLYCHYSTAL OOK '.ARV'CE 196S3 2NO EDITION.

U06/14/77
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PAGE 447

"LITHIUM IODIDE

LI-I PRESSED

VO v 0.302 - 0.263 CC/O
Vol a 0.Z444 CC/0

IN THE TABLE BELOW. DNSSITY IS OIVEN IN O/CC, VELOCITIES IN HM/MICROSEC.
AND PRESSULE IN KILO9ARS.

TABLE

ROO US UFS UP P V/vo PRESSURE IN

AL BASE PLATE

3.313 4.61 - GO 208 0.593 msO
3,46 3.72 2.09 0.,9 116 0.761 lIg

3.g09 4.23 3.79 1.61 ?59 0,612 MJ
3.761 3.78 2.55 2.27 181 0.664 215
3.797 3.29 1.41 0.60 85 0.791 103
3.747 3.90 2.93 1. 27 196 0.674 21b

US

COMMOENTS:

1! SOURCE: COMPILER
L. R. L. EOUATION OF STATE FILE
LAWI•NCL RADIATION LAUORATORY, LIVERMORE, CALIFORNIA

21 EXPERIIENTAL TLCHNIOUE M tALUMINUM STANOAHO BASE PLATE!
DATA R•EOCIION TECHNIOUC 8.

31 TIHE VALLE OF Vol WAS OBTAINEO) FROM A LATTICE CONSTANT OF 6.012 A
A.C.A, MONOGRAPH NUMIIUER 5 IAMLRICAN CRYSTALLOGRAPHIC ASSOCIAt0N,-
POLYCRYSTAL BOOK SERVICE 196.;1 ?W EDIIION.

jObl 4I4t77
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PAGE 448.

99-9--- I
SODIUM FLUORIDE

NA-F PRESSED

i VO a 0. 3w CC/ 0

Vol a 0,356 CC/O

IN THE TABLE BW.I.OW. DNSITY IS GIVEN IN 0/CC, VELOCITIES IN MN/MICROSEC,
AND PRESSURE IN KILOBARS.

, TABLE

NHOO US UPS UP p V/VO PRE SSURE IN
AL BASE PLATE

R.727 4.50 0.97 0.50 63 0.8•9 7'4.

2.7"6 5.45 1.90 0.98 144 0.8an 161
2.773 5.66 Z.52 1.2'. 196 0,781 220

2.774 6.1? 3.47 1.78 302 0.709 343

a.773 6.27 3.17 1•5, 2668 0.754 293

2.779 5.20 1.49 0.76 110 0 953 122-

US ° 4.1723 * 1.2.3 LIUP ItHICROSEC
SIGMA US • 0.195

COMMENTS:

I) SOURCE: COMPILER
L. R, L, EOUATICN Of STATE FILE
LAuRMNCE RADIATION LABORATORY, LIVERMORE, CALIFORNIA

21 EXPERIMENTAL TECHNI0tUE 8 iALLIMINLN. SIANOARO BASE PLAITEA

OATA REMCT ION TECHNIOUI e.

31 THE rOLLOWINO DATA WAS OBTAINED Frpom CIISTlIAN, R. 14.,
EOUATION OF SIATE OF ALKALI HALIOCS AT HIGH. PRE.SURE T7HE•ýjI•

UCRL-4900 MAY 36, 1957. UNIVERSITY OF CALIFORINA
LAI4RENCE RADIAT3ON. LA90xfAIORY, LIVEWR1O.R CALIFORNIA:

DLBYE TEIPERATURE 439 UOG. K

HEAT CAPACITY (CVt 1.06 J,'0/DIXG.
ECWPANSION COErF'ICIINT 0.000098 PER DGO,

CO9*RESIBIL ITY 05.I I PER MEGABAR
MELTING POINT 995 DO. C

4) THE VALUE OF' VOl WAS OBTAINED FROM A LATTICE CCNSTANT OF 4.6-- A
A.C.A, MONUORAPH NU'.ER 5 (AW'*'RICAN CRYS7ALLOGRAPHIC ASSOCIATION,
POLYCRYSfAL BOOK SERVICE, I•ROOKLYN, N.Y., 19631 21ND :.O

U06/14171
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99•1 )--- PAGE 449

SOOILUICIHLORIDE SU.MARY

"NA-CL.

VO a 0,463 - 1.01 CC/O 0 C 3.380 KI!SEC
Vol" 0.462? CCiO

THE TABLE LISTS HUGONIOT POINTS CALCULATED FROM TIC FITS GIVEN BELOW.
UNITS ARCt GOCC, KM/SEC. KBAR, AND KBAR.CC/G FOR THE ENEIRY DIFFERENCE.
1IP a TRANSITION POINT.

TABLE

FIT RHOO us UP P V/vo EC-O COIMNTS

- 2.165 4.147 .5 44.9 0.8"9 I.a5 SOLID
- 4.669 1,0 105. 0.796 1.0 "
" 5.630 1.5 163. 0.734 I1.e "
" 5.866 1,66 211, 0.717 13.9 TP III AXIS
" 6.290 1.95 216, 0.690 19.0 TP 100 AXIS

2 6.271 2,2 299. 0.649 24.P SOLID
- 6.7% 2.6 3831. 0.616 33.8 -
- 7.280 3.0 4173. 0.588 945.0

3 ".890 3.2 547. 0.594 51.2 LIOUIO
8.407 3.6 655. 0.572 64.8
8.924 4.0 773. 0.552 80.0

r 10,216 15.0 1106. 0,5ilI I 21.
S: 12- 15h 6. t 1710, 0,465 211.

4 I11.7%. 6,8 133.. 0.423 2•3I
1 13,4;50 8.2 2meO. 0,390 336 -

15.107 9.6 31A10. 0.384 461
-,16.763 11.0 3992. 0.344 605 -

-"1.43 4 .721 L.0 335, 0.571 20.0
- 6. 1P3 3.0 26's. 0.510 45.0

7.- 75A 4.0 430. 0.468 80,
- 10,311 6.0 086, 0,419 1I0,

M1',I 3.721 2.0 a 73.f .462 20.0
5.157 3.0 15.3. .416 45.0
-0. 03 5.0 398. .37 3" n5.
10.903 5.0 796. .357 325.

"U 3.406 # I.4816UP, SI0.US v 0.06 KMiSE (FOR FIT II
FoR ip ittw.rw .4 A4N i? COiM1NT 2 AND 31

US * 3.49 * I.M4'UP. SIOUS a 0.11 KH'W.: IFOR FIT 21
- OR LIP 8T1.EN 2.2 ANO 3.0

US - 3.756 0 I',9"LP. 510,U3 - 0.;1 KM'SJC 4FOR FIT 31
FOR UP BKlWLEN 1.1 ANO 6.5

US - 3.75 * i,1I$mUF. Sio.Us * 0afm7 KM/SEC IVOR FIT iY1

U06/14.07



PAGE 450
FOR uP ,ETWEEN 6.8 AND II.

US 3.426 * -.346UP - I.8I22.165-RHOO) * O.O774. l6,-RHOO|UP
- 0.32 12.165-RHOO)962

SI G.US w 0.11 KM/'SC (FOR FIT si
FOR UP BETWEEN THE LIMITS OF THE TABLE

CO"MIENYS

I1 SOURCE: COWPILER
DATA SOURCES HERE USED AS FOLLOWS:
PAGES 99-10---2,3 AND 4 FIT I AND e

- 99-10---I,3.4 AND5 FIT 3
- 99-tO---5 FIT 4
- 99-10---I AND 5 FIT 5

e SIGNIFICANCE OF lHC FITS:
FIT I& SOLID PHASE. ORIGINAL NA-CL STRUCTURE

- 2; - - CS-CL STRUCTURE t THE ONLY EVIDENCE FOR PLACING
THE rWASE CI4ANGE THIS HIGH, IS THE RATE OF INCREASE OF THE TRAISFOR-
MAT ION PRESSURE IN K-CL WHEN NA-CL IS AOOED.

S, WIEDERHORN AND H. 0 ORICKAIER ,J. APPL. PHYS, V. 31, P. 1665
S1 960)

FIT 3: LIOUID PI4ASE AND MIXED LIOUI-5OLI00 PHASES:
KORtER, 5. 0. ET AL., 2. EKSP. TEO. FIZIKI, V. 48, P. 1033 (19651

FIT 4: VERY HIGH PRESSURE DATA OF 99-1---5 CHANE IN SLOKP COULO B•
DUE TO ELECTRONIC EXCITATION.

FIT 5: USEFUL FOR POROUS SANLES. POROW- OATA 00 NOT SHOW THE TPANSI-

3I DATA OF 99-10---P AND 3 SHOW TtE -TRANSITION POINT AT UP - 2.05 AND
1.94' RESPECTIVELY FOR SIOCKS TRAVELING ALONG TIE 100 CRYSTAL AXIS.
UP ' 1.66 IS THC ESTIMATED TRANSFORMATION POINT FIJR FOR SHOCKS
ALONG THE III DIRECTION.

' U06dt4'•7"
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99-10--- I
SOMLIM CHL0I3Dr.

NA -CL

VO a 0.463 WCO
Vol a 0.4611 MO' CO 3.V.3 KW~SECC

IN TI* TABLE BELOW. DENSITY IS GIVEN IN GCC. VELOCI TIES IN 3O1ISEC AND
PRESSAJJR IN K3LOBA5RS. 5)4 DESIGNATES SAMPLE HMOLER.

TABLE

RH00 LIS Lip P Y/Va SH UP15443

?.Is 4.16 0."9 53 0-esa CU 0.37
- 4,73 0.98 300 0.7%4 AL. 0.70
- 5.29 1.33 15Z 0.748 AL 3.10
- 5.41 1.515 162 0.719 FE 1.03

- 5.b9 3.59 139 C0.714 AL 1.3?
- 15.6 3 .71 209 l. 699 At. 1.42
- 5.9f 1.85 236 0.b¶30 AL. 3.54
- 16.18 2.07 276 0.667 AL 1.74

- 7 35S 3.2 54147 0 589f AL 1.s
-. 91~) 4.30 790 0.540 FE 2.900

US - 3.40 * 1.315 UP VMISEC FOR P If WhEN 0.6 At() 4.1 WiSLC
SIG UIS - 0.06

C ft"N TS:

Hi S0JACE: AL'TSHU.LEP. L -V. . K1A.tEI4VA, L.Y. MAD PAVT.0vSK3I, M.N.4
SOVICT PHYS.-JLIP. VOL. 12. P. t0 (19611

2EXPtRIM'(NYAL I.CHNIOUE A
DATA HEOUICt ION TEC(44IOUE 8.

Jj THE SAMPLES 34RE POSMOIN(ED ON PLATES CF CU. AL AND FE AS 3ND3CATrO
IN COLI*94 6 AND '? OF TIý( TABLE.

4) THW WUCONIOTS OF Tff¶f. PI.ATL MATERIALS HERE TAKEN FROM
AL'TSHIJLEA, L.V.. KORTWR. S.D., GAIANOVA. A.A.. AMD TRUIMN. R.F.
SOVIE1 PI4ISIC'i ..TP "0L 1, P3 . 573 tM190
THE UNLOAOINO ADIABATS i.WRE OBTAINED BY RULEC13NG THE HUGONIOT IN
THE PR3ESSURE PARTICLL VELOCITY PLANE.

51 C4i AS WELL AS THE: DEBYE TWtV¶RATURE 261 0101 K
HEAT CAPACITY 1CV1 0.621 J160CO(.
EXPANSION CO(FFIC3CN1 0.000136 PEA MtO.
CATION TO ANION OISTA?1C ?. 914 KX

#f.RER OS3tAlPco rROAL TSI4JLER. L.V. . PAVLO'VSKI . N. ANM
KULE9HOVA. L.V. SOVIET PHYSICS-SOLID SIAMt VOL. S. P. aoi (13163

6G THE VALLE (W~ VOl LISTED WAS OBTAINED FROFI A CAtION TO AiJ1ON !)ISTANCE
OF 2,820 A. SEE A.C.A. IIONORA"I NUIBER 5 1AMLRICAW C"YTALLO(WAPI4IC
ASSOCIATION. POLVCMIAL. MWOO SERVICE. GWIX2I.YN 1963) 2W4 tO.

LOBIN 14'n
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99-10 --- 2
.SO1UM CHLORIDE

NA-CL SINGLE CRYSTAL

VoI - 0.463 CC/O
Vol - 0.4622 cco
IN THIE IABLE BELOW. OCNSITY 15 GIVEN IN 0/CC, VELOCITIES IN KH/SEC ANM

PFCS.LOUI IN KWARS. STNOmSTANOARD MATERIALS THAT DOTERMIN TIW PRESSUI•,
PLAL i PLEXIGLASS DEFINES lHE AL CROSC-CURVý, AL: ALLWINUM STANDARDO OKY.
DIR a SHOCK DIRECTION. DG-oEORECES.

TABLE

RHOO US UP P V/VO STNO DIIn

2.16 4.9W 1.06 110. 0.789 PLAL (1001
4.9. 1.08 113. 0 -195 - -

4.95 1.05 111. 0,790 -

4.96 .09 1115. -

S5.07 1.10 120. 0.783 -

5.14 1.17 I28. 0.776 -

S 5.• 1.06 141. 0.760 -

-5.•9 I.32 147. 0.7%6 -

- 5.40 1.34 156'.. "1,Il
- 5.43 ,.-.2 q6G. 0.738

5.46 1.44 170, 0.7"7,G
5.43 1.41 167. 0.743

- 5.5- 1.41 168. 0,744

- 5.61 1.56 Ig. 01742 -
5.62 1.46 177. 0.740

5.62 1.50 I1?. 0"733
5.72 1.54 190. 0,731
5.2 1.69 21,'. 0.710
5.6 1.69 214. 0.711
5.97 2.71 217. 0.709 -

5.86 1.60 Pla. 0.714
sl5, I.71 2.20. 0.706

15.91 1,69 216. 0. ;4
5 . 9U 1,73 223. 0.711 -

- 6.10 ,.615 244. 0 -697 "
- 6.20 19"5 061. 0 , , U

.62-J4 2.02 27?. 0.676 -

- 5.8%' 1.74 c.1 0 0.102 AL
35,93 1,68 d15. 0,717

6.15 1.92 .55. 0.68- -
2.16 6.33 2.05 AO. 0.676 -

6.37 2.14 21.4. 0.664 -
* 6,41 2.,36 320 O,63.3

6.44 2. 07 316. 0.647 -

-6.45 2.39 333. 0,6.9 -

5.6." 2.46 349. 0,624 -

6,"7 2.50 304. 0.69 -

6.,7"9 p.62 384. 0.614

U061'14177
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6WIUN CHL.0R30i

RHOO us UP P vivo SiTND DIP

- . p.66 391. 0.609 -

- 6.99 a.68 395. fl,b13 -

- 6.95 2.703 413 0.604 -

- 6.99 Z. 76 437. 0.605 -

7.01 GO 424- 08500 - -

7. .IS a-91 449 a0,593 -

- 7.27 2.96 465. 0.593 -

- 7.43 3.08 494- 0.6 -W5

- 7.71 3.Z0 '553. 0%56
- 7.95 3.33 572. 0 -31

9.2 1R ,56 632. 0.567-
6,954 3.70 68&. 0.5617

* .,5g 3.71 680. 0,566 -

- 4,7s 0.88 90. 0.035) PAL (3113

- 5.00 3.014 1 I. 0.792
63-.48 1.41 367. 0.7',3 -

- 5.72 3.54 390. 0.731
- 5.83 E.66 o. 07'
- 5.94 1.97 25s3. 0 w8

- 5.98 1.91 P34, 0.697 - -

- 6,01 e.03 L'64 0.66 OW

- 6.06 2?.05 268. 0.W6

- 5.74 1.61 L-0 0.7?'0 AL.

* 5.06 3.78 2m., 0.696 -

* 5.99 3.95 c*a 0.67% 4
- 6.00 I.9a 249. 0.6(30 1 '0 DEGO

- 6.06 1.¶)5 255. 0.616 -

- 6.09 1100 236. 0,104
6.25 Z?20 N97, 0.6414 -

* 6.14p P. 38 330. 0 .64N
6.90 L'.65~ 395. 0.61b -

a.16 4.10 O0.0 (39. 0.1d33 PLAL. (3301

- . 1 .29 149. 0.7159

- 5.43 3 .4t* 366. 0.738

- 5.22 13.29 145 - 0.'M3 - 3MŽ1

- 5.36 3.36 1357. 0.74b -

US o .52 W2'8KMISEiC, NACL STHUCtURC, LOP lErSS THAN 2.06

SIG US -10.047 KI1/SCC. - N - MSC
US oŽ ' .35-Ii KM15EI. %fi fWTW(ENI?~ i)30K'a
Swi US -, 0.0405 K1VSECC
US e .43 * 1I6.6¶YI* KMISU:C. UP 04*ATCR THAN S.1 KMi/rC.

COtWIfNS

I) S*PCEi HAUVER. 0. E. ANO !(LANI. A.

* ~U06' 4i'71
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B.R.L. REPORT BRLI MR 0061 11970)
BALLISTICS RESEARCH LAOS.. ABEROCEN PROVING OROUNL,
MARYLANO, US•.

K, •il EXP'ERIIENTAL ITECHIQOUE: H FOR THOSE POINTS MARKED WITH PLAL

CI AL
DATA RE.UClION IMETHOt 9

31 THE Al) CROSS CURVE OF TIE POINTS MARKED WITH PLAL WAS LOCATED WITH
THE KNOWN4 P-UP CURVE OF A PLEXIOLAS DISK. FOR THE PLEXIGLAS USED:

US * 2.695I',530,oUP KM/SEC AND RHOOv I19 GICC
SEE HAUMR. O.E. AND tCLANI. A. BRL 4EPORT NO. 1 9, AUGUST 1964.

4) A TRANSITION IS OBSERVED AT P a 2o0 KILOGARS. FOR SHOCKS IN THE 100)
DIRECTION AND AT MO. KXARS IN 1HEC lii1 DIRECTION.

o) fURTIER WORK IS IN PROGRESS.
43 THE VALUE OF VO1 WlAS06TAINED FIRM A CATION TO ANION DISTANCE OF

e.GeO A. SEE A.C.A. MONO(RAPH NMA R t IAMERICAN CRYSTALLOORAPHIC
ASSOCIATION, POLYCAYSTAL BOOK SERVICE. BROOKLYN 19531 IND CO.

UJ06/ 14•71
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SOO I UM CHLORIDE

NA-CL ShN.l& CRYSTAL

100 AXIS
VO a 0.464. C/0 CL a 4.75 10tS$[C CO a 3.4e KHiSEC

CS m 2.40 Kil/ SEC

III AXIS
VO - 0.463 CMJO CL a 4.42 KM.ISEC CO a 3.4Z KM/.1CC

CS a a.7/ KM/SEC
VOI - 0.46?2 CCMO

IN THE TABLE 9BLOW. DENSITY IS GIVEN IN G/CC. VELOCITIES IN MM/MICROSMC,
AN, PR"SUIE IN KILOGARS.

AXIS RHOO us UFS UP P ViVo PRESSURE IN
Al BALSE PLATE

100 2.I159 5.9% 3.45 1,7'3 Z,? 0.710 294
100 2.160 '5.07 2.22 1,10 t20 Q .7,43 162
100 2.154 6.063 3.00 1.6 1'43 4j.691 vo
100 2.103 6.24 - 1.97 'tk 0.51684 5
100 2.153 9.03 9.1,0 4.07 791 0.549 I050
100 2.152 7.72 6.22 3.21 533 O.8' 604
100 @. 158 6.2*' 4.083 P.05 277 0.671 368
IGO 2,157 8.47 8. 9 3.77 68'J 0.555 87'7
100 0.1%6 6.1N 4.55 2.i20 313 0.640 419
I00 2.1%6 6.71 5.34 2.69 3M9 0.59" 519
100 2.157 8.16 7.36 3.42 602 05811 764
100 2,155 9.05 -"' 0. '17 4.02 780 0.556 986
100 0. 147 6.36 4.89 N .33 319 0.634 427
100 0.141 7.03 6.38 3.19 535 0.593 660

111 2.140 5.88 3.15 .08 238 0.680 320
III , 157 5.96 4.07 Z.01 260 0.664 351
I11 2.163 6.00 Z.00 2-2r) 0.F67 346

2I .153 6.0% 4, P.09 0172 O.54 368
1I1 2.158 8, F a.79 3.74 r',99 o.6%8 077
I11 2.164 6. ft 4.59 0.?7 308 0.637 419
11 2.161 6.77 5.42 21.60 I9W 0.604 519
Ii 2.157 0,11 7.49 3.43 600 0.(577 764
I I 2.162 9.00 0.72 4.01 '787 0.558 960

L,1IOKWN 2.165 5,96 1 .?6• 3 0.700 m96SU.M. 42.151 9.00 9.6u 4.1t5 800 3,539 1001

N 2.153 7.22 6.%6 3.01 468 0.563 GIG
UNKNOWN a.I53 6.45 5.14 i?.%Il S4 0.611 461a
"UMOK0NN 2.159 8.62? 8.19 3.753 6', 0.967 674
SUNOI. 2.1I' 7.07 5.61 2?.80 1.07 0.604 5w

UC.... '7
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AXIS P US UiS UP P V/V0 PRESSURE IN

UNKN(OWN 2.157 7.10 5.58 2.79 427 0.607 5'6

US 3 3.606 ' l.334,UP K3iOSEC 4FOR 100 AXIS)
SIGMA US a 0,027 FROM UP a 1.10 TO 1.97 KIOVSC

US a 3.150 * 1.446*UP 011sCC I(FOR 100 AXIS)
SIG#IA US a 0,011 FROM UP w 3.J0 TO 4.07 Kli3EC

US a 3.635 * I,.186AUP I01SEC (FOR III AXIS)
SIOKA US a 0.032 FROM UP - 2.00 TO 2.68 0i1S£C

US s 2.375 * i.67"5sUP 109/SEC (FOR III AXIS)
SIOMA US % 0.026 FROM UP - 3.7' TO 4.01 KM/SEC

US a 3.1"71 * 1.357'UP *t#SCC (FOR 100, III AND UNKNOWN AXIS)
SIGMA US a 0.09g FlOM UP " Z.25 TO 3.01 KMISSEC

US - 3.234 * t4al:*UP KMI/SEC (FOR 100, III ANU UNKNOWN4 AXIS)
SIGaMA US * 0.101 FROM UP a 3.19 TO 4.15 KM/SEC

COMECNTS:

1) SOURCES COMPILEq
L. R. L.. EGUATION OF STATE FILE
LA•1•ENCE RADIATION LABORATORY, LIVERmORE, CALIrI•RNA

21 EXPERIMINTAL TECHNIQUE B IALUMINUIM STANDARD BASE PLATE)
DATA REDUCTION TECHNI(UM 9.

3) PART Or THE TABULATED DATA ALSO REPORTED BY CHRISTIAN, R. H.. IN
EGUAT ION OF STATE OF ALKALI H'ALIDES AT HIGH PRESSUCR i11H(SS5
UCRL-4900 MAY 16. 1957 UNIVERSITY Of CALIFORNIA.
LA•RENCE RADIATION LABORATORY. LIVERMOR•, CALIrORNIA.

4) A TRANSITION I S OOSERVED AROCe40 24.10 K ILO6ARK FOR NA-CL W ITH III AXIS
OF ORIENTATION AND AIROUND .70 KILOQARS FOR CRYSTALS WITH 100 AXIS OF
ORIENTAT I0N.

5) A STIrFENINO a' THE HUC-ONIOT CAN BE OBSERVED ETIWEIN

468 AND 535 KILOBAR%.
6) ALSO LISTED IN REFEREt"CE O COFIINT 3 ARFi

DCBYE TEMPERATIUR M8I OEO. K
HIAT CAPACITY ICVI 0.83 JIGIDEO.
EXPANSION COEFFICIENT 0.000119 PER DEO.
COMPRESSIBILITY 44 PER MLO8AR"
MELTING POINT B0 00. C

7) THE VALUE OF VOI UAS OBIAINco FROM A LATTICE COMSTANT OF 5.640, g A
A.C.k, MONOWRAPH NUILR 5 1AMERICAN CRYSTALLOGRAPHIC ASSOCIATION,
POLYCRYStAL BOOK SERV ICE 1639 c40 EDITION.

9) SOUND VELOCITIES WiR MEASURED BY HL. DUNEGAN (SUPPORT ENGINEERINO,
ULTRASONIC OR") LARNCL WAIATION LALKORA100Y. LIVER , CALIF.

UM1417t7l r'
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99-I0---4
SODUILM CGLOR I OIE

NA-CL PwKSSaEo

VO a 0.468 CCiO CL a 4.50-4.5g KITSEC CO 3 •.54 IKIJSC
Vol - 0.462? CC;0 CS - a.47 K•K/SEC

IN THE TABLE BELOW. DCNSIY IS DIVEN IN 5uCC. VCEtOCItIES IN 9I9#NICROSEC,

ANM PRESSURE iN KiLOUAMS.

TABLE

4t)0 US ULS UP P VIVO PRESL-UM IN
AL. BASE PLATE

2.135 5.66 3.56 1.76 22?Z 0.696' 296
2.146 to.07 4.04 1.9 6 0.67? 351
2,145 5.12 3.99 1.6 260 0.677 345
.i'1 s 5.45 e, ,.9 16g 0.750 220

2.151 5,94 3.51 ,.'7 2M3 0.707 a%
2.138 5.00 2.25 1.11 116 0.779 162

04, 12 5.99 - 1.88 237 0.681 320
2.140 4.18 1.14 0.54 48 0.871 69
2.14A, 5.02 2.34 1.17 126 0.767 173
"2.142 5.38 0.8O2 1.39 160 0.,741 ale
2.131 5.86 3.40 1.70 212 0.710 283
2.14 3 8.73 0.29 3.71 696 0.137/5 970

2.146 65. 5.19 2.50 350 0.617 469

2.149 6,14 '4.14 2.06 273 0.665 388
2.149 8.60 8.23 3.75 693 0.564 870
2.150 6.3' '4.65 2.28 312 0.640 41g
2.150 8.15 7.22 3.43 601 0.579 764
2.150 9,99 6.44 4.03 779 0.552 906

2.152 9.73 - 3.' 703 0.572 800
2.150 8.57 7.59 3.76 693 0.b.fl 860
P.149 8,70 - 3.74 6W9 0.570 B80
2.151 1.10 2.33 1.11 102 0.702 165
2.153 5.08 2.27 1.10 120 0.7863 163
2.150 6.00 3.47 1.77 229 CM704 301
"02. 51 05,6 3.40 1.66 214 0.7a. eel
a.153 5.Ili Z.17 1.07 116 0.797 .152

* 2.150 4.96 2.2 N 1.15 102 0,.76 17a
2.152 4. 92 2.26 1.01 107 0. 7 14

US - 3.496 1.432 IU' MMICROSEC rROll UP - 1.00 TO 1.60 MM4,MICROSC
SC, LO US - 0.07"

US 0 3.515 * 1.371 UP IWMICROSEC FRO UP * 3.70 TO 4.03 1tHICRO:C
SlW US - 0,0W

UOG/ 14 77
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I) SOURCE: COMPILER
L. R. L. EOUATION OF SlATC FILE

LAIWRENCE RADIATION LABORATORY, LIVERMORE, CALIFORNIA

"Z) LXPKRItENTAL TECHNIQUE 8 (ALUMINUM STANDARD BAS• PLATEI

DATA REDLCTTON TCCHNIOUU 8.

3) THE HUOONIOT FOR PRESLO NA-CL IS CONSISTENT WITH THE SINGLE

CRYSTAL HUOONIOT.
,4 THE TRANSITION BETWEEN 220 AND R70 KILOBARS OBSERVED FOR SINOLE

CRYSTAL NA-CL IS LESS PRONOUNCED FOR PRESSE() NA-CL.

51 TIC VALUE OF VOI 1AS OTAINWU FROM A LATTICE CONSTANT Or 5.64009 A

A.C.A. MONOOPAPH NUMBER 5 IAMERICAN CRYSTALLOGRAPI41C ASSOCIATION.

POLYCRYSTAL BOOK SERVICE 19831 2ND EDITION.

,W SOUNDt VELOCITIES IWLRAE MEASURLD BY H.L. NCOGAN ISUPPORT ENOINEERING,

ULTRASONIC GROUP) LAII.CWE RADIATION LABORATORY. LIVEPMORC. CALIF.

S1 . . U@/1%?
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99- 10---3

SODIUM CK.ORIOE

4'. NA -CL

VO a fl.4619 CCIO
VOI a 0.4622 CC/0

IN THE TABLES BELOW, iECNSITY IS OIVEN IN 0/CC.., VELOCITIES IN KM/SEC.,
AND PRESSMUA IN KILOBARS. ST DSIOAltES THE STANOARO MATERIAL AND UPIST)
IS THE PARTICLE VFLOC!TY OF THE STANDARD,

"TABLE I
SINGLC CRYSTAL

RHOO US UP P V/VO ST UP'ST)

2.155 ,.'7 Z.0% 276 0.676 AL 1.72
- 10.39 5.19 1170 0.500 FE 3.60
- 10.7 5."5 I9 0.483 FE 3.05

H1.61 5.95 1490 0.40G8 F-E 4.16
12.14 6.W 1710 0.463 FE 4.V;
S 11.4 6.80 1740 0.405 AL 6.03

- 12.96 7.03 2000 0.395 FE 5.44
16.84 11.05 4030 0.344 AL 9.95

US • 3.b6 I.3.l UP KMHS-C. roR US CROt 6.0 TO 10.0 KH.'SCEC.
SIOMA US 0. .14 KM/.cEC.

US s 3.75 . 1(3,3 UP KM/SCC. FOR US FROM 12.0 TO 16.8 KMI'EC.
bIMA US 0.07 I<r/SIrC.

Yo - 0.6•,0-2.O09 CC/a.

TABLE II

PUMA.J

R, Us UP P V/VO %I UPiST)

I. 0 -ýs ."5 2.,'0 160 0.539 At. i .60
- 7,27 •01 397 0,475 rE 2.37

8,- B..L 4,6 Sb 0.W AL 3.54
- 9,06 4.97 645 0.4bI KE 3.15
- 9.93 5.66 004 0.430 VE 3.60

1.- O,1 .600 0'74 0.413 AL 4.65
- 10.47 6.11 9,15 0,417 AL 4.76

0.991 4.405 ?.53 1I12 0.431 AL 1.60
6.68 4,06 L68 0.392 FL 2.37
8.33 5.12 4'4 0. S5 AL 3.54

0,991 9.54 5.30 44q 0.3379 PE 3.15
9.- g,4 6,02 570 0.369 FC 3.00
100- C.0 .,60 6593 0.3•4 AL 4.601
1 10.40 6.70 695 0.3 W AL 4.76

US * 0.605 * I.93. UP - 0.0539V UP*4 KM/SEC. F0R R400 - 1.430 GICC.

U%6 14177
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SOCIUM CHLORIDE

RHOO US UP P V/V0 ST UP(ST)

FOR US ,B(TWEEN 5.0 AND 10.5 KM/SEC. SIGMA US - 0.08 KM/SEC.

US O.I.gl * 1.7"8 UP - 0.0370 UP-*2 KMtSEC. FOR RHOO a 0.991 G/CC.

rOR US 9r:TWEEN 4.5 ANM 10.5 KM/SEC. SIGMA - O.I2t01/5CC.

COMMENTS:

11 SOURC~t KORtER, S- B., SINITSYN. M. V.. FUNTIKOV, A. I.. URLIN, Y. V .

AND BLINOV. A. V.
SOVIET PHYS-,JETP. VOL. 20, P. "ll (19651

J. EXPTL. THE0CT-. PHYS. (U.S.S.R.1 VOL. 1*7. P. 1202 (19641

2) EXPERIMENTAL TECHNIOLGE A
"DATA REDUCTION TECHNIOUC 9

31 VOl WAS U13TAINEO FROM A CATION 10 ANION DISTANCE OF P.920 ANOSTROMS.

SEE A.C.A, MONOGRAPH NUMBER 5 tAMERICAN CHYSTALLOGRAPHIC ASOCIATION.

POLNCRYSITAL BOOK SERVICL, BROOKLYN 1963) 'NO ED.

4) TIH MEASREDO EXPERIMENTAL ERfOH IN THE SHOCK VtLOCItY BELOW 10 KM/A..C

I5 1 PERCENT OR LESS AND FOR THE HIC*4EP VALUES THE rRROR IS

APPROXIMATELY 0 PER CENT. THE VALUE OF 14h1 a.OCK VELOSITY 4AS

OC(EPMIIt'n FROM 5-8 EXPE'RIMENTS.
51 ADOiTIONAL. CONSTANTS LISTLO

MIAT CAPACITY v O,8.35 K)UESI'OWOE.
hlAND GAP - 1, 7 EV,

61 THE ALUMINUM STANDARD 14UCONIOT IS CHAHACTERI '10 BY T't< FOLLOWINO

A'LATIONS|IP. US & 5.254 * I 45rrIUP - 0.0:76UW*'2 # O.O0103*UP*3l

SIGMA US w 0.013 KM/iSC. FOp UP * 0 T• 10.5 KM/SEC

RHOG - 2.11 C/CC.

U06' 14 117
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g9-I I---IlF

SOo ILM a". cc

NA-BR PRESSED

VO a 0.316 CC/0
VO0 - 0.3118 CC/0

IN 7I1E TABC 3 ELO1. DENSITY 15 GIVEN IN G/CC, VELOCITIES IN INI/MICROSC,

AND rq"ESVRE IN KILOBARS.

TABL

lbRHO us UIS UP P VYVO PRESSURE IN
AL BASE PLATE

3.165 3.38 1.13 0.55 SO 0.83• 75
3.177 3.3'4 1.09 0.54 57 0.839 "3
3.16 4.00 2.07 1.06 133 0.7315 16I
3.160 4.29 2.61 1.30 177 0.697 215
3.165 4.38 2.73 .36 189 0.689 230
3..'W 4.79 3.30 1.63 24%7 0.659 293
3,145 5.10 1.63 293 0.641 345
3,158 5.06 3.80 1.85 M 0.635 345
3.17 5.30 3.69 I.Wl 305 0.630 356

4. &. -1.650 * I.. l ILP Mtt, MICfROSLC
SIGMA US - 0.037

Ii SOIUCE- COMPILER
L, A. L. EQUATION OF STAIF FILE
LAWNCEt RAOIATIONJ LAUGIi:T,?Y. LIVlRM40C. (.ALIFORNIA

21 ICXPRIMrNTAL TECCJIOUL B (ALLU4IU4 STANDARD iAbjE PLATlE
DATA REDUCTION TECI*IIlUI. 8.

3) TAALATED DATA ALSO HiPOUD! ý'Y '•'4rI'•I IAN. R.1. . IN
COUAT ION 00' *.;TATE 0f ALKAL I HAL IO9-S AT 14.04 PIKA-E I(THESISI
UCRL-4900 MAY 16. 19157 L.NIVR';ITY O" CALIFOR4NIA,
I.AWf.!Nt RAL-IATION LAPLAIORY. LIVEIt4CJ., cALiroRNIA.

41 ALSO LISVEO IN REFERENCE f*0 COKIENT 3 AAEt
OLUYC TEWtP"RAIUR: 200 0.e. K
HEAT CAPACITY iCvi 0.47 J?0'DEG.
FXP!NSION COEFVICICNT 0.000100 P(14 090,
COt 'PLSi8ILIY 5.08 PER MLGABAt
IMLTING MOINT 7wS 0*0. C

51 THE VALUE Or VOI WAS LQTAINOD rROM A LATTICE CUNSTANT OF 5.9721M3 A
A.C.A. MONOOPAPH P*&P 'AH(PICAN CRYSTALLOGRAPHIC ASSOCIATION,
PC,'YCAYSTAL BCOC SERVICE 1%.'31 i+)J EDITION.

, ' 47



TABLEI
SODIUM BROMIDE
99-11---..

6 -T--------

5

4 K

3

1

0
-3,i

ot

,-U

"".L• '
b ui

-I. . .. .. ..." .. .... .......J .
,.4Wm ."m OP

d U



PAGE 4 W

Soo Um10 IorI.,

NA- I

VO e 0.a72 CClo
Vol* 0.P787 CCio CO *1.96 KM/SCC

IN THE TABLE BELOW DENSITY IS OIVEN IN 01CC. VELOCITY IN KMISEC ANO
PRESSURE IN KILOBARS. S#4 OCSIC*4AYES, SAMPLE H0L0ER.

TABLE

RHOO Us UP P V/VO SH WWIS4

3,67 2.95 0.57 68.0 0.8064 Cu 0.37
- 4.81 ISO2 Sal.0 0.6015 AL 1.71

* 6.14 2?19 661.0 0.6808 AL. 8.8
- 7.28% 3.00 1009.0 0,4750 FE 2.90

UPS 2 .09 e 1 .576 LAP - 0 0~97 UP-2 XM4/5-C
FOR UP FROM~ 0.5 TO 3.0J Ki~S*C
SIG US - 0.1363 KM/SEC

COMMENT S

11 SOLPCM AL'TSbtLELR. L.V.. PAVLOSKI I, M.M.. KULES,140VA. L.v..
AND SIMAAOV, O.V.
SOVIET PH4vS.-SWOI STATE. VOL. 5~. P. 00O3 119631

8) EXPERIMEtNTAL TECCH4IOUE A
DATA HCCEJT ION 1CIWIN0U* El.

3) THE SAMPLIES WERE PSIT IOt&I ON PLATES i$ CU AL AND FE AS I1IDICATLO IN
TA13LE COLUMIN 6.
YKHEFU.GOINIOTS Of' FE CU AND AL TWEI 03TA INtO FROM
AL'r'4#htr.E I..V,, WOREWR, S.._ rBAKANfOVA, A.A. AND IRUNIN, R.F.

JETP VOL 1 1. P.4573 119601
41 THE AL. ANO CU ADIA13AT 1,44t OOTAINED By REFLECTINO THE HUGONIOT IN TIE

P VS UP PLANE. CORP1ECTbCNS ICE1 MArA. rok FE,
52 OtHER CCONSTANTS LISTED ARt: tg.[M1Y', T'IRAT)14E 140 DFO. X

HEAT CAPACIY (CV) O.Se5 J'o'oio,
CATION TO ANION DicnTANCE 3,0V31 KX
EXPANSION COVITICIENI 0.000135 PER DEG

15I THE VAU OF V0l WAS OSTAINLo rROn A CATI~ON TO ANION DISTANCE OF
3,23715 A. A.C N. MONOCGIA044 T41tR 15 AMERICAN CRYSTAL.LOGRAPHIC
ASN.. POLYCRY1b AL 00OK SELRVICE. BROOKLYN 1961) ?W ED.

U06 4#?77
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SODIUM IODIDE

NA -I SINGLE. CRYSTAL

VO a 0.075 CCl0
VO a 0.?727 CC/0
IN THE TABLE BELOW. DENSITY IS OIVEN IN 0/CC, VELOCITIES IN IWIiNICROSEC,

AND PRESSU•E IN KILOBAR'S.

TABLE

RHOO US UFS UP P y/VV PRESSURE IN
AL BASE PLATE

3.638 3.56 2.12 I ,08 134 0.714 Ile
3.640 4.03 P.70 1.35 200 0.665 235
3.630 4.32 3.35 1 .61 859 0.634 297
3.623 4.58 1" I.E6 310 0.5g3 350

US * 2,370 * 1.216 IP 1I1'"ICROSEC
510 GMA US w 0.06O

COW.1NTS:

I1 SOURCE. COhPILER
L. It, Ft . EOUATION OF STATE FILE
LM'RENCE RADIATION LABORATORY. LIVLRFCM, CALIFORNIA

2) EXPERIMIENTAL IECHNICAE Q1 fALUt'IIN.M STANDARD BASE F.LATEAI
DATA REDUCTION TECHNIQU0E 0,

31 TASULATEO OATA ALSO REPORTED UY CHRIST IAN. R.14.. IN
EOLJATION OF STATE 0' ALKALI HALIDES AT HIGH PIKRCSSURL (THESISI
UCRL-4900 MAY 16. 1957 UNIVERSITY OF CA I.ORNIA.
LAWRENCE RADIA!ION LAIBORATORY. LIVLRlOf":. CALIFORNIA.

4) ALSO LISTED IN R140IN•.F Or COMMENT 3 ARC:
DULYE TIEMPRA1URE 151 D(E. K
i(AT CAPACITY ICV) 0.33 J/,'DOEG,

CXPANSION COErFICIENT 0,0001 A PLR D0(.

COff"ESSISILITY 7,07 RER IKGABAL4
t(LTINO POINT 6w8 0(o. C

5) THE VALLU OF VOI WAS OUTAINCO I'ROM A L.AITICf. CONSTANT Or 6.475 A
A.C.A. MONOOPA4APH NIUiP IAM*LRICAN CRYSIALLOGRAPHIC ASSOCIATION.
POLYCRYSTAL BOOK SERVICE 1%3) L0D COITION.

1106/ 14/77
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JADEITE, BURMA (SOIIUM ALUMINUM SILICATE) ILICATE ROCK)

NA-AL-SI?-06 ABOUT 100 VOLUME PERCENT

VO a 0.300 CC/0 CL w 0.66 KMItSEC CO 5.4? KM/E.C
VOI S 0 ,- m CC IO |

THE TABLE LISTS SHOCK AND PARTICLE VELOCITY IN KM/SCC.. PRESSUIK IN

KBARS AND DENSITY IN O/CC. ST DESIGNATES THE SAMPLE HOLDER AND STANDARD

MATERIAL.

TABLE

RHO0 US WP P ViVo US(ST)

3.33 7.04 1.03 269 0.969 6.95
3.33 7.78 1.05 271 0.965 6.97
3.33 7.06 1.19 313 0.847 7.10
3.33 .2Z 1.48 401 0. 132 7,50
3,33 0. f 1.4a 406 0.810 7.60
3.33 8.20 1.51 413 0914 71,641

3.33 8o0 1.91 560 0.782 G,.L3
3,33 879 1,.9J 583 0.773 8,33
3.33 9.07 2.31 G99 0.745 8.77
3.33 9.05 2.,M 701 0.74a U,70
3.34 9,33 01.81 374 0.700 13.42T
3.33 9.39 3.02 9I4 0.675 9.6
3.33 9.42 3.05 959 0.675 9.73
3,35 9.72 3.34 1086 0,657 10,13
3.34 9.83 3.50 1147 0.645 10.33

kr) * 6.54 6 1. Ic4 &UP KM/SEC. FOR LOP LES.S lHAN cl.4 KMISEC
SIGMA US w 0.089t KMi5F.C.
US -6.b6 , 0,9396UP FOW UP ORWAER THAN .1.0 KM/SEC

SIGMA US * 0.021 XM/SEC

COIMIMENTS

I) SO.u•[E MCOvELN R.0. ,'NO MA.ARSH 5.P.
PRIVATE COMMUNiCATION
LOS ALAMOS SCIENTIFIC LASCRATORY, 1.05 ALAMOS, NEW MEXICO, USA

21 CXPERIMENTAL TECI.'IIG'JC 8
DATA REDUCTION ME1HOC U STANOAD ItATERIAL 20?4 A,.LMINUM

31 vOl WAS OOTAINED FROM Y)ff LATTICE PARAMETERS LISTLD IN CRYSTAL. DATA
OErERMINAIVE TABLES (AMEi CAN CRYST. AS.3N., 1963)

41 SAMPLE OBTAINED THRCUCH F. BIRCH. CL FROM F, B!RCH, J. Q•EPHYS.
RES.. VOL 65. P, lO0S 11960)

51 ruRtucR ihoEK IN PROGRISS

SUOG. 14'77
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POTASSIUM FLUORIDE

K-F PRESSED

VO a 0.40! CCiO

VOl - 0.3%5 CC/O

IN THE TARLE BCLOW. DENSITY IS GIVEN IN rGCC, VELOCITIES IN MM/MICROSEC.
AND PRESSI.UE IN KILOBARS.

TABLE

I*K) US UFS UP P V/Vo PRESSURE IN
AL. BASE PLATE

2.485 4.23 1.11 117 0.739 1 w
2.4.4 4.69 2.04 1.43 160 0.695 01.5
2.42 5.2% 3.55 1.79 232 0.661 30'4
2.47". 6.77 5.40 2.69 450 0.60? 5'53
2.50 4.70 s-.78 I.44 169 0.694 229
2.536 4,20 2.27 1.17 12% 0.721 171
2.469 3.9 1 1.9 0.97 94 0.752 136

Us * 2,324 4 1.6450 UP Iti'IICRFJSCC
SIGMA US a 0.043

COMMENTS:

It SOURCE: COMPILER
L. R. L. EOUATION Or STATE FILE
LAI4dK1E RADIATION LA8ORATORY, LIVERM•O•,. CALIFORNIA

21 EXPERIIENTAL TECHNIQUE 9 tALUMINUQJ STANDARD BAASL PLATEI
DATA REDUCTION TECHNIUEC 8.

3) PART OF THE TABULAIEO DATA ALSO REPORTEO BY CHRISTIAN. R. H.. IN
IOUATION OF STATE OF AL.KALI 4ALIOCS At HIGH PRESSMRE fTtfSIS
UCRL-4900 MAY 16. 1957 UNIVERSITY OF CALIFORNIA,
LAWRENCE RAOIATION LABORATORY. LIVERMORE. CALIFORNIA.

4) ALSO LISTED IN RErl•HRNCE OF COWIflNT 3 ARE:
DC1.YE TI'MPERA'TUR 321 0(10. K
$CAt CAPACITY (CV) 0.81 J;0/01 ,.
EXPANSION COEFFICICN 0.000100 PER OCO.
COMPR"ESIBILITY 3.1 PER IEGABAR
MELTI!NG POINT 056 Dio. C

51 THE VALUE OF VOi WAS OtAiNCD FrROM A LATTICE CONSTANT OF 5.344 A
A.C.A. MONOGRAPH I&,MOLR I VAMERICAN CRYSTALLOGIRAPHIC ASSOCiATION,
POLYCRYSTAL BOOK rLRVICE 19561 2PN EDITION.

i WUS/ 14/77r
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I00-I0---I
POTASSIUM CHLORIDE

K-CL

vo " 0.502 cc/0
VOI- 0.5033 CCio CO * 3.02 KX/SEC

IN THE TABLE BELOW, DENSITY IS OIVEN IN GICC. VELOCITIES IN KM/SEC AND
PRESSURE IN KILOGAPS. SH DESIGNATES SAMPLE HOLDER.

TABLE

RHOO US UP P ViVO 4 UPISH)

1.99 3.67 0.29 ;0.0 0.9222 CU 0.17
3.63 0.56 '41.8 0.6403 CU 0.35

- 3.65 0.98 705 -7--- AL 0.69
- 4.40 1.51 13Z.0 0.6570 AL 1.14

5le '. 1 .91 198.0 0.6341 AL 1.50
- 5.59 2.20 o'.4.5 0.6064 AL 1.74
- 7.50 3.40 508.0 0..5464 AL 2.SO

e.,o 4.22 715.0 o,5076 FE 2.80

US - 2.15 + 1. 54 UP KMi A.C FOR UP 9F3T•.N 1.0 AND 4.2 K)MI'SEC

(SiA US o 0.1

m~i COMMENTS

Ii SCtk;CE: AL'TsI.LER. L.V., PAVLOVSKII. M.M.. KLLt.S)VA. IV..
AND 5,MAKOV, OV.

SOVIET PHYS.-€SCLID STATE, VOL. ',. P. 203 119W31
2) EXPfRIMENTAL tECH4NIOV, A

DATA •EOUCTION rL•!frlIUA l:1
31 THrE S)t**LC W1RE POSITIONED ON P.AT.i Or CU AL AND FU AS INDICATED IN

TABLE COLMUN G.
THE 4oOIOTS OF rr Cu AND AL WE-RE"E O(3AINI'O FROM
AL'TS.LER. L.V., KOP•0tR, S..., UAKANOVA, A.A. AND TRLININ, R.F.

.JLTP VOL I1. P.573 119801
4) THE AL ANO CU A01,0AI WERE OBTAINEDO BY REF'LECtIIW• THE HU1ONIOT IN THE

P VS UP PLANE. CORfCTICNS lER.r MADE, FOR 1E.
5) OTHER COMSTANTS LISTED ARE: DEOYE TW*TRATIRE 2i17 DEO. K

""EAT CAPACITY (CVI "0.66w J'OEO,
CATION TO ANION DISTANCE 3. 11 KX
EXPANSION COM'ICIEN1 0.000100 PER •.0

i6 POINTS WITH UP o 0,00 OR LESS CORRE'4PONO 10 A LTIMPLr S14•CK WAVE OF

tkICH ONLY THE FIRST WAVI" WAS C"S.TRVLO.
7) THE VALUE or VOI LISTED WAS OITAINII VROM A CATION TO ANION DISTANCE

OF 3. 1464 A. A.C.A. MONOGRIAPH .NUMEKR IAMI'RICAN CRYSTALLOGRAPHIC
ASSN,. POLYCRYSTAL 9"K SERVICE, BROK(LYN 196S) E CD.

W1J0814177
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POTASSIUM CHLORID0E

K-CL

VO ISINLE CRYSTAL) a 0.504 CC/G
Vol a 0.50oa CCiO

IN THE 1AIBLEC 9LON, DENSITY IS GIVEN IN (/CC, VELOCITIES IN HiMICROSEC,
AND PRC5•.%MN IN KILOBARS.

TABLE

- -........------- S--L - --------- STANDARD

RHO0 US urs UP P VIVO FORM P

1.9W 4.04 i'.36 1.21 97 0.700 CRYSTAL 16.
1,904 5,19 3.74 1.8 194 0.636 - am.
1.9ft 5.54 4.07 2.08 2'w3 0,64 - 344
1.970 4.64 J3.09 k,7 144 05.67 PRESSED 230
1.9"70 5.51 4. 4 a.13 232 0.613 351
1.953 0.64 9.i'4 4.34 733 0.490 1022

US d c.406 ' 1.448 UP MHfMICROWC
SI CSA VS 0.096

CCOtIMN Si

1) SOURC&> CC,*•ILER
L, R. L. EQUATION OF STATE FILE
LANW4IRC RAOIAT:ON LADOWAIORY, LIVERMOE, CALIFORNIA

2) EXPERIMENTAL TIECHNIQUE 8 IALUMIIAM STAtIOAkO HAL.. PLAIEI
OATA RE, T ION IECHNI•, 0.

31 PART a' THE TAQIA.ATED DATA ALSO REPORTED BY CHRISTIAN. R. 14., IN
QOUATION OF STATE OF ALKALI HALIDES AT HIGH PRCSS",IE T,51SI

UCRL-4900 MAY 16. 1957 LUNVU"'.IlTV 0" CALIFORNIA.
LAWNCEN RADIATION LAHORAIORY. L IVEfMOAE, CAL.Iýý!NIA,

41 ALSO LISTED IN RtF'EREttE OF rO"•MENT 3 ARE:
DJ•fY, IU14I:RATULA e27' taO, K
! CAT CAPACITY ICV 0.65 J'O'riGo.
EXPANSION COr.FF'ICI(NI 0.000103 PER DVO.
COWREL%;II1LI IY 5.63 Pi:R I.GAUAR
WE.LTI0W POINT 772 DEG. C

51 THE- VALUE Or VOI WAS .'eTAINEO F'PROM A LA1Ty'E CO0NSTANT Ofr 6.?9.- A
A.C.A. MOfO.RAPNH IgI"nER 15 (AMERICAN CRYS TALL.W.A4AP4 IC A54.5IAT ION.
PI4XYCRYSTAL. DX0K SERVICC 1%631 ) ?W'L OITIGN.

UW1' 4077
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100"-1"'3
POTASSIUM CHLORIDE

K-CL

VO * 0.50o0 cctO
ý01 * 0.5033 CC/O

IN TIH TAIBLE5 BELOW, OCNSITY IS OIVEN IN O/CC.. VELOCITIES IN KM/SEC..
AND PRESS-.. IN KILOGARS. ST DESIGNATES THE STANDARD MATERIAL ANM UP(ST)
15 TiHE PARTICLE VELOCITY OF TIC STANDARD.

TAB3LE I
SINOLE CRYSTAL

R1O0 US UP P VIVO sI UPiSII

I-gqa 5.62 2.17 240 0.613 AL. 1.7Z
9.76 5.35 1040 0.452 rE 3.60

- 9.96 5.74 1140 0.424 rE 3,E15
10.67 6.16 1310 0.422 FL 4.16

- 10.93 6.10 1330 0.44e FE 4.13
- 11.43 6.71 1530 0.413 FE 4.56
- 11.29 7.0 16.00 0.372 AL 6.03

12.613 e.02 R020 0.366 FE 5.44
16.69 11.38 3"790 0.310 AL fl.95

US • 3.60 * 1.142 LOP KMI'SIC. FOR US FROM 9.7 10 16.7 KM,'SEC.
SIGMA U5 * O.L' kM,*.CC.

vo - 0,.09-1.0,59 (C/o

TAtXE I I

POROUS

RF440 Us UP P I , VO 'iT LOiST I

1.41 4.89 2.30 1!.H 0.5". AL 1.60
- 10.34 6.'.• 9"8 0.15E9 Fl 4.13

0.794 4. 0 3 1 b4.i 81) 0.372 AL 1.60
- 1). (35 7,I~ 19 W 0. c?77 rE 4.13

C0t"lITUTS

11 5"AACE- k•opc, S. R., SINITSYN. M. V.. rI*NTIKOV. A. I.. uMLIN. V. 0.
AMD DLINV'/. A. V.
SOVIET PHYS-JXTIP. VOL. 20. P. Fil II1.4b5
J. EXPTL, TK'OACI, PH", EU.S.',1,. VOL, 47, P. 1200 11%,41

2' EXPLRIPNTAL TEC#HNiOU A
DATA REDUCT ION TECHNI#4EX 8

3i VO0 WAS U(ETAItED rPOM A CAIION TO ANION D)ISTANCE 01 1, |i4h4 ANG5ISOTPi
A.C.A. P40C.RAPH tAJMIXL IS 'A?',1ICAti (HYSTAI.LOGrAN.4i1r AIOCKIATIlt,
POLCI,1Y'fAL IOOK SER•ICL. H'UQLLYN. N.Y.. I*I i440 ED.

UO6/14'77
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4) UH ALE XEIETLr~O N H HC EOIYHLW PG 6
WAT CPACIT a 066g3 £JOLC5/OMEO.

SIGMA US *0.013 WH'SEC. FOR UP - 0 70 10.5 K'iSEC
IReOO 2 .71 G/CC.
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PAX4 470
100-10---4
POtASSIUM CHLORIDE

K-CL

CO 3.04 XM/SgC
VOl. 0.5033 CC/O

THE TABLE LISTS IDEAL DENSITY IN O/CC. PARTICLE VELOCITY ANM ODRIVED
SHOCK SPEED IN 101/SCC, INSTANTACOUS PRESSURE AND PRESSURE ATTENUATION
IN K9AR AND TIME REOUIRED FOR ATTENUATION IN NANOSCONDS. CRYSTALS WERE
SLICE ON 1100) AND 1IIl) PLANES. U IS VELOCITY OF SAMPLE PRIOR TO IMPACT
OUP AND OP ARE THE OBSERVED CHANOES. t.E IMPACTED STANDARD IS QUARTZ

TABLE

PLANE RHOO US UP oUP P OP ViVO U IAU

II 1.987 3.49 0,•.9 0,00 1"7.' 0.0 0.-•-- 0.363
- 3.SiW 0,276 0.000 19.3 0.0 0.1,216 0.40'
- 3.41 0.332 0,006 121.5 0.9 0.9026 0.480 43.

- 3.10 0.I19 0,012 n5.8 1.6 0.0649 0.590 al.
- 3.12 0.395 0,011 24.5 1.6 0.8735 0.%57 27.
- 3.3? 0.361 0,011 23.8 1.7 0.¶812 0o.516 39.
-- 3..3 0.384 0.006 2,.6 1.0 0.8809 0.546 29.
o00 3.10 0.4Z5 26.2 0.6630 0.59J
- 3.3 0.380 N%. 4 0.G8d4 0."541
- 3.39 0.337 22.7 0.9006 0.4U7
- 3.59 0.267 &20.5 O.9202 0.4,2
- 3.45 0,"w 17.3 0.3W71 0.366
- - 3,10 0.42 261.0 0.8639 0.593

-- a -,0y.5 31.1 0.8067 0.755
- 3.58 O.298 21.? 0.96"7 0.438
- 3.53 0.304 21.3 0.9138 0.445

35- i•.' ,76 19.3 0.9216 0.403
- - 3.05 0.42'e 26.0 O..800 0.600
- 3.11• 0.385 &I'1. 0 0.8773 0.544
- 3.". 0.309 iI,F8 0.9130 0.453
- - 3.511 0.437 2"7.0 0.59195 0.615

US * 3.07 * 163"UP KMIrC C FOR UP10.31 XM0€EC
SIO US w 0.0 32 KMI•5C
US 4- .22 - 2.6..uP KM/S•EC rOR,0.3j<up(0.%5 KmiSC
510 US - 0,040 KM/5F.C
NOTE US P INTERFACI/IRH00,UP) NOT EX)PERIW.NTAL

COItNTS S

11 SWURCEi HAYES 0.0.
BRIT. J. APPR. PHYS. 45. IW'0. 119741

?I EXPERIHENTAL TECHNIOIJIE Ii SAMPLE IIPACTED ON QUARtZ WUAGE.
DATA PILDW.tb0N METHO0 : 0

31 TlE DATA INDICATES THAT TRANSFORKATION FROM THIE NA-CL TO Til CS-CL

L IUO 1'?77



PAGCC 47 1
STRUCTURE IS ItrJOMPLCTE BET14EEN 20.9 AND 31 KBARS. O3ut RAPID: MORE
:THAN b00 G/f.MUJSCl, A SUM5OUENT SLOWCR TRAN•FORMIATON IADOUT
W(iG.MUSEC) APPE•ARS TO (00 TO COMPL.ETIONI IN TK[ (1i11 SAM•PLES. '

= •~1 V01 CALCULATED FROMl THE CLM31C CELL CONSTANT OF 6,.29294 ANGSTROMl AT',-
:~2 OlE0,C. WYCKOF"F. CRYSTAL STRUCTURE.S (JOHN WILEY AND SONS N.Y. *63)

5) CO WAS CALCULKAIED FROM THE ELASTIC CONSTANTS CI! I 4.09E# I1 ANO C12•
0.'706E4.11 OYNES/CM-*2

!., 1:

_ 4,
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"PA0C 472
100-11---I

POTASSIUM BROMIDE

VO 0.04 CC/0
VOl a O.3Sul CcO Ce 8 2.33 KM/SEC

IN THE TABLE BELOWl DENSITY. IS GIVEN IN 0/CC, VELOCITIES IN KM/SCC AND
PRESSURE IN KILOSARS. SH DESIGNATES SAMPLE HOLODR.

TABLE

RH00 US UP P vivo O UPIS-)

2.75 2.92 0.27 21.0 0.9050 CU 0.17
- 8.75 0.50 37.5 0.9103 CU 0.30

2- 0.9 0.57 45.3 0.003? Cu 0.35
- 2.7'4 0.61 46.0 0. 77T CU 0.37
" " 3.16 0.90 78.a 0.7153 AL 0.69

4.51 1.00 223.0 0.5013 AL 1.50
S4.99 2.003 200.0 0.5900 AL I.74
--. 3.20 134..o 0.sow AL Z.62

7,68 4.0a 849.o 0.476 FE 2.80

US ,, 1.93 * 1.44 UP KM/sEC FOR UP BHLTbI(N 0,8 AND 4.0 KMS(C
SIG US - 0.09

COPI9NTS:

It SOIJCE: AL'TISHELER. L,V.. PAVLOVSKI .? M.M., KULESHOVA. L.V..
AND S•MAIGV; O.V.

SOVIET PHYS.-SMID lSTATE. VOL. 5. P. 003 11953)
21 EXPERIIMNTAL TECHNIOUE A

DATA RE"JUCTION TECHNIIOUE 0.
31 THE SAMPLE$ HERE PS•IT31IOfXO ON PLATE'S OF CU AL AND FE AS INDICATED IN

TABLE COLUtMI 6.
IN[ HUlOONIOTS OF FE CU AiNd AL WE.RE OBTAINED fROM
AL'TSI4JLER. L.V.. KORIMER. 5.,.3 FAKANOVA, A.A. AND IRUNIN, R.F.

JEIP VOL I I, P.-573 119601
41 TKi AL. AND CU ADIA.AT 1XKR OBJTAINED BY REFLECT ING THE KI-. ONIOT IN THE

P VS UP PLANE. CORRECT I ONS &•Pt MADC rOR frE.
51 OTHER CONSVANTS LISTED ARE! DIBC ITEMPERAIURE 177 DO.0, K

HEAT CAPACITY iCVI 0.416 J/G/OE0.
CATION TO ANION DISTANCE 4.J293 KX
EXPANSION coTrr ICIENT 0.000110 PIER DEO

61 POINTS WIiTH UP w 0.5 OR LESS CORRESPOND TO A OOU.LL SHOC9K RI.GION
IN WIlCH ONLY THE FIRST HAVE WAS IMEASU-• D.

71 IHE VALUE Or VOl LIST.D WAS OUTAINcD 'ROl' A CATION 10 ANION DISTANCE
Or 3.?W8 A. A.C.A. MONOGRAR t&U(R 5 IA1RIrA4I CRYStALLOGRAPHIC
ASSN., POLYCRYSTAL WOW fARVICE, MOM. 19631 2W CL.

06114071
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PAOG 473
I00-i I- --2

POTASSIUM BRO IDE

K-BR SINOLE CRYSTAL

VO - 0.367 CC/0
VOI a 0.3831 CWtO

IN THE TABLE BELOW, DENSITY IS OIVEN IN G/CC. VELOCITIES IN t91/MICROSEC,
AM PRESSURE IN KILOSARS.

TABLE

RHO0 US LFS UP P ViVO PRESSURE IN
AL BASE PLATE

e.730 3,5 205 1.10 112 0.610 165
e.72• 4.06 ,.94 1.46 161 0.641 ltk*
2.731 4.56 3,63 1.74 218 0.620 N3
a.72 4.8 4.07 1.97 264 0.596 347

US - 1,564 t 1.70"O UP MIM/MICROSEC
SIGMA US - 0.049

COIYINTS:

II SOURCE: COMPILER
L. R. L. EQUATLION OF STATF FILE
LAWRENCE RADIATION LABORATORY. LIVLRMORC, CALIFORNIA

2) EXPERIIMNTAL TECHNIQUE 8 IALUMINUM STANDARD BASE PLATF I
DATA REDUCTION TECHNIOUIE B.

31 TABU•ATED DATA ALSO REPORTED BY CHRISTIAN, R.I.. IN
EOUATION OF STATE OF ALKALI HALIDES AT HIGH PRILSS.(JRE ITHSISI
UCHL•4900 MAY 16. 1957 UNIVERSITY OF CALIFORNIA,
LAWRENCE RADIATION LA0ORATORY, LIVERMORE. CALIFOIRNIA.

4) ALSO LISTED IN REFERENCE OF COMMENT 3 ARE!
E*.0YE TEM•RATURE 177 rG. K
HEAT CAPACITY (CV) 0.41 /G/GOEO.
EXPANSION COEFFICIENT 0.000120 P-R D00.
COMPRESSIBILITY 6,70 PER IEGABAR

0fL4INO POINT 735 DEG. C
5) THE VALUE OF VOI WAS ORTAINEU fROM A LATTICE CONSTANT Or 6.5%. A

A.C.A. MONOGRAPH MJIER 5 (AMERICAN CHYSTALLOGRAPHIC ASSOCIATION.
POLYCRYSTAL BOOK SERVICE I963J 2ND EDITION.

UObI/t.,7

4'



TABLE
POTASSIUM BROMIDE
100-11 --- 2

5

4

2

0

I'i-I

-2

-3

-.4 1 1L, L • .. .

,.0 -- flJ a." U)O •rUP

-(UP



PAGE 474
too-
POTASSIUM BROMIDE

K-BR

VO - 0.334 CC/0."
Vol a 0.3631 CC/O,

IN THE TAI3LES BELOW, DENSITY IS GIVEN IN 0/CC.. VELOCITIES IN KIVSEC..
AND PRESSURE IN KILO6ARS. ST DESIGNATES Tu[ STANDARD MATERIAL AND LJP(SIP

IS THE PARTICLE VELOCITY 01 THE STANDARD.

TABLE :
SING.L CRYSTAL

RHO0 US I.P P V/V0 ST UP5ST)

?.' 7W 4.95 2?.03 276 0.588 AL 1.72
" 8- 9.3 5.09 1250 0.429 FE 3.60
- 9.65 5.93 1550 0.m rE: 4.13
- 10.43 6.39 1830 0.38w Fr 4•.•

10.33 6.57 1870 0.364 AL 6.03
12.W9 98.0 3130 0.321 FE: 6.33
15,01 10.60 4380 0.294 Al. 9.95

US - 3.23 * 1.106 UP KM-SEC. FOR US FROM 9.g TO 15.0 KM/SEC.
SIG0OA US - 0.1. KM/SEC.

COtMIENTS :

I I SOURCE: KOIR1ER. 5. B.. SINITSYN. M, V., ruNIIKOV. A, I., UR1. IN. V, a.
AND BLINOV. A. V.

SOVIET PHYS-.JIEP. VOL. 20. P. 911 119651
J. EXPTL. TKIOWLT. PHYS. 1U.S.S.R.1 VOL. 47, P. IaOi? (1964)

2) EXPERIMENTAL TECHNIOUI. A
DATA RC0UCTIC4j TECClI#IOUl B

31 VOl 14AS OUTAINED FROM A LATTICE CONSTANT OF 6.506 ANGSTROM$.
A,C.A. "MOORAPH NUMBER 5 (AMLRICAN CRYSTALLOGCAXIC AS.OIATION.
POLYCRYSTAL BO(W SERVICE 19631 2ND ED.

) THE MEAS4URED EXPERIMIVTAL ERROR IN THE SHOCK .ILOCHIY BELOW 10 KM/SEC
IS I PERCENT OR I.ESS AND FOR THC HIGICR 'ALUrS TIE E41POR IS
APPROXIMATELY 2 PFRCtNT. TH: VALUE OF THE SHOCK VELOrITY WAS
DETERMINEU FROM 5-8 EXKPRI'LNTS.

5) ADDITIONAL CONSTANTS LISTEOI
I4AT CAPACITY a 0.4194 JOALES/G/DLGO.

BAND wAP • 6.6 EV.
61 THE ALUMINUM STANDARD KUGONIOT IS CHARACTERIZED BY THE FOLLO6INO

RELATIONSHIP: US .5,Z54 * I.456UP - 0.0276UP02 s 0.000I03UP643
SIGMA US a 0.011 KM/SEC. FOR UP " 0 TO 10.45 KM.SEC

RHOP0 P.71 (i/CC.

.06/ 14 77

S~4.



TABLE

POTASSIUM AROMIDE
I00-I1 --- 3

16

14

xxx12

XX10

6

x

4

2

0

-2

-4 L__
o Go cu ,.

UP

_ 'W



• I
PAGE 475

1001L2--- I
POTASSIUM IODIDE

K-I SINGLE CRYSTAL

VO - 0.321 CCMO
Vol a 0.3120 CClO

IN TIE TABLE BELOW. DENSITY IS GIVEN IN 0/CC. VELOCITIES IN MITiMICROSEC,
AND PRESSURE !,N KILOGARS.

TABLE

RHO0 US UFS UP P ViVo PRESSURE IN
AL BASE PLATE

3.105 3.M 2.20 1.10 110 0.656 156
3.11 3.70 2.80 I.40 161 0.62. 219
3.10 4.22 3S.W 1.72 227 0.594 293
3.l140 4.17 4.07 1.99 278 0.55 35

US a 1.787 # 1.372 UP MMfMICROSEC
SIGMA US - 0.063

COtMME NT 5:

1I SOURCE: COMPILER
L. R. L. EQUATION OF STATE FILE
LAkI,:NCE RADIATION LABORATORY, LIVI'RMOK, CA[ IFO•NIA

21 EXPtRIMINTA1. TrCJI-QLU B IALUMINUM STANDARD) BASE PLATEI
DATA REDUCTION TCCHNIOUE B.

31 TAIULATED DATA ALSO REPORTED UY CHERISTIAN. R.H.. INP

EQUATION 01' STATE OF ALKALI HALI.IrS AT HICGH PPf.SLE.'E ITH G ISI
UCRL-4900 MAY 16. 19"7 1INIVEI4SITY 01 CAL IFORNIA.
LAW1#.NCE RADIATION LABO3RAtOAY. LIVCRMOK, CAI.IFORNtIA.

4) ALSO LISTED IN REFERENCE Of COMMENT 3 ARC:
DEDVE TE?*ERATURK 13e DVG. K
,*AT CAPACITY ICV) 0.30 J10/0%G'.
CXPANSION COCrEICIENT 0.001i'l PiR UEO.
Cr.,PWSSIBIL I TY 9,53 PER MLAGABAR

MELTINO POINT 6e5 DEG. C
51 TIE VALI.UE OF VOI WAS OG3TAINPE) FROM A LAITTCE r.ONSTANT 01 7,066 A

A.C.A, XOINOGRAPH RM.IWR 5 IAM1R'!AN CRYSTALLOCIPAPtIIC ASSOCIATION.
POLYCRYSTAL BOOV SERVIc.r 1063i 2NMI rITION.

UQ6/1I4/77
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PAGE 476
100-2i9-24 -1- "

HICHOCLINE, ONTARIO (POTASSIUh AL•MINUM SILICATEI

K-AL-S13-08 PURITY SEE COMMENT 3

V0 - 0.3905-0.39P2 CCMG CL(0011"6.95 KH/SEC

V01" 0.3902-0.3894 CC/G

T!E TABLE LISTS DENSITY IN O0CC VELOCITY IN KM/SEC. AND PRESSURE IN KBAR
MAT IS THE BASE PLATE- OR STANOARO MATERIAL: AL-ALUMINIIM. 9ROBRASS

---------------- -.- - -- ......... .... . STANOARU

RHOO USI UPI P2 VI/V0 US. UP2 UFS P2 VI/V0 0 MAT UFS

2.561 7.19 0.438 80.7 0.g39 3.91 ".795 1.99 115. 0.044 3.31 AL 1.69
2.550 7.09 - 79.2 0.938 5.22 2.10 4.04 295. 0.612 4.81 - 3.60
2.581 7.31 - 82.1 0.940 6.44 2.69 5.293 450. 0.587 4.83 - 4.80
2.561 7.56 - 84.8 0.942 6.58 2.66 5.23 4b5. 0.600 3.32 - -

0.561 7.14 3.13 572. 0.562 6.12 4.82 OR 4.40
2.561 7.19 - 576. 0.565 6.10 3.3, -

US-

COIENETS:

1) SOURCE: AHRCNS T.J.. PCTE SEN. c.r. ANO ROSNNERG. J.T.
J. G1OPHYS. RES. VOL. 74, P. 2727 119.691

2s EXPERI4I'NTAL ?ECHNIOU CI f INCLINED MIRROR)

DATA RE1DUCTION METHOO B AND D1 1ELAS7IC WAVES)
31 THE SAIt.LES WERE O9TAII*D fROM WARDS NATIONAL SCIr.NCC LSTASL. ItVCNT

NO PURITY ANALYSIS IS GIVEN, THE DENSITY IS INSIGNIFICANTLY DIFFCRCNT
F.ROM MAXIMUM MICROCLINE FRC4 PONTISKALK SWITZER•iAND ,FINNiY AND BAI-

LEY, Z. KRIST. 119. 0113 1192641)
"42 Vol tROM TWO SOURCES IN CRYSTAI. DATA DCT2RNINATIVE TAI:K.ES. D[NNAY AND

"oNwDIK DITORS IU,S, DEP. 01' CU.'ItCCE. N,.S. 19731 V2, E)ITION 3
5) CO WAS rAKEN rROM ALEXAN'ROV. K.S. AND RYZHOVA. T.V.

I3U.L. USSR, ACAO. Or CIENSES, GCOPHYS. SER. NO. 2. 2.L9 (2962)

U06 142177

Air



TABLE I
MICROCLINE, ONTARIO (POTASSIUM ALUMINUM SILICATE)
100-29-24-1---I

x
x

7

6

5

Ln 4

3

2

0

o - nfu .n to ,

UPI

b



TABLEI
MICROCLINE, ONTARIO (POTASSIUM ALUMINUM SILICATE)
100-29-24-1 --- I

7 ----------- -,--- - -

x

5K

4

-2
I', L

I-I2



PAO& 477
101-9---

RUOIDIUM FLUORIDE

RO-F" PRESED

VO - 0.265-0.270 CC/O
Vol* 0. o. CC/O

IN THE TABLE BELOW. DENSITY IS GIVEN IN GiCC, VELOCITIES IN 'IVMICROSEC,

AND PRESSURE IN KILOSARS.

TABLE

RHO0 US UFS UP P VoVO PRF ..,URqE IN
AL A•4E PLATE

3.746 4.83 3.61 1.94 351 0.59, 363

3.769 4.65 3.45 1.75 307 0.625 341
3.7153 3.86 1 ..28 185 0.669 218

3.741 3.67 2.37 1 .2• 177 0,649 215

3.700 3.22 1.53 0.83 99 0.742 124

3.768 2.86 0.9" 0.50 54 028C5 70

Us - 2.067 * 1.419 UP MM'MICROSC.

SI GMA US - 0. 136 rI M I•CRO$YiEC.

COhMENT S:

1) SOURCE: COMPILER
L. R. L. tOUATION Or STATL HILE
LAIWENCE RADIAT IO11 LABORATORY. LIVA.hTIOft. CALIFORNIA

i' I LXPLRIM.NTAL TECHNIOUE 6 IALUMINUM STANOARO BASC PLATE)
DATA REDUCTIION TECHNIIO B.

31 TIC FOLLONINO DATA WAS COGAINLD &Ff"OM CHIRIST IAN. H. H.,

E0UArHION 0f STATL Of ALKALI HALIDES AT HIGH PREL5URjE iTIH5S)
UCRL-4900 MAY 16. W397. UNIVER5iTY O" CALIFORNIA

LAWRENCE RADIATION LABORATORY, LI\'EHTORE. CAL. IFORNIAs
DCY&" 7f.MPERATURE 230 oCO, K
4.AT CAPACITY 1CV? 0,463 ,JiG/OCG.
EXPANSION COETFICIENT 0.00010 PER DCG.

COt*44f" ISILITY 4.0 IVR H.LOABAR
MELTING POINT 775 DEG. C

41 THE VALUE OF VOl WAS OBTAINE.D FROM A LATTICE CONSTANT Or 15.64 A

A.C,A. MOM)GRAPH PNUBER 5 (AMERICAN CRYSTALLOGRAPHIC ASSOCIATION.

POLYCRYSTAL BOOK SERVICE, BROOKLYN. N.Y.. 19631 CND CU.

U064' 1477
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PAGE 478
101-10--
RUBIDIUM C1LOR IDE

Rfl-CL PRESSED

VO a 0.369 CC/0
Vol a 0.3498 (.;C/

IN THE TABLE BELOW, DENSITY IS GIVEN IN OiCC, VELOCITIES IN MM/MICROSEC,
AND PRESSURE IN KILOBARS.

TABLE

RHOO US UFS LOP P V/Vo PRESSURE IN
AL BASE PLATE

2.7Wj 3.43 2.25 1.16 109 0.663 162

2.685 3.91 2.81 1.44 151 0.632 219

2.725 4.4q 3.67 1.82 Z2a 0.5%, 304
2.690 4.87 4.04 2.04 268 0.58! 360

US * 1.565 * 1.615 UP I!'f/MICRO5EC
SIGMA US-, 0,0 '

CIMENT S:

1) SOURCE? CO")ILLR
L. R. L. EQUATION O• STATE. FILE
LAWRE•NCE RAOIATION LAMORA7ORY. LIV;LRMOR. CALfORNIA

2) EXPERIMENTAL TEC4NIOUQ. 6 IALUMINLUM STANDARD ASAC PLATE)
DATA REDUCTION TECHNIOUE 9.

A) TABULATED DATA ALSO REPORTEO BY CHRISTIAN. R.H.. !N
EOUATION O' STATE OF ALKALI HALIDES AT HILH FNSIrAJRE I t1l4S!5
UCRL-4900 MAY 16. 19%7 UNIVERSITY O CALIfORNIA,

LAWRENCE RADIATION LABORATORY, LIVERMORE., CALIFORNIA.
4) ALSO LISTED IN RCFERINCE Of C1MMILN1 3 ARE:

DECBVE 1EMPI:HATURE 179 DEG. K
HEAT CAPACITY i(:Vi 0.40 JlGiOEG.

EXPANSION LOEFFICIEN 0,00011 PER MEG.
COMPRESSIBILITY 6.615 PER MEGABAR
MELTING POINT 722 D0E. C

31 T1HE VALUE OF VOl WAS OBTAINED FROM A LATTICE CONSTANT Of 6.541 A

A.C.A, MONORAPH NUMBER 5 (AMERICAN CRYSTALLI)GRAPHIC ASSOCIATION.
POLYCRYSTAL BOOK SERVICE 1I63) Z.ND EDITION.

i U0I€ 14,77
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PAGI: 4719

R'U.RI D I U.M IBOM I DE •

R6-BR PRESSEO

VO 0 0.304 CC/0
vOl - 0.2--949 CCsO

IN THE TABLE BELOW. DENSITY IS GIVEN IN G/CC. VELOCITIES IN MM/MICROS.C,

AND PRISSURE IN KILOIARS.

TABLE

RHOO US urs UP P V/VO PRE SSURE IN
AL BASE PLATE

3.8M 3.16 2.08 1.08 112 0.659 I56

3.295 3.62 2.67 1.38 163 0.619 21l

3.300 4.16 3.51 1.73 ,37 0."5S 300
3,298 4.44 3.96 1.96 26 0.559 356

US - 1.585 * 1.470 UP IMMMICROSC
SIGMA US - 0.031

COttlLNIS:

I) SOURCE: COIIILLR
L. R. L. EQUATION O" STATE FrILE
LARNRNCL RADIATION LAI3BOATORY, LIVIRMOUK. CALIFORNIIA

21 EXPEHIMENTAL IECHNIQUJ a (ALUMIfAIM STANDAHD k3AU. IPLATEI
OATA (.DUCTTION T.ICHNIOLE. 8.

31 TABULATED DATA ALSJO HEG-RTFD UY CHRISTIAN, RtH., IN
EQUATION OF STATE 04 ALKALI HALIDES AT H16+4 PW60RSLW*. ITHSISI
UCRL-49O0 MAY 16, 1157 UNIVFRSITY Of CALIFORNIA,
L.A1.J,!NCE RADIATION LAIHORAIOHY. LIVERMORC. CALIrOHNIA.

i41 ALSO LISTED IN RrFrRENCE O COMMENI i ARL:
-RY TEIM.RATURE 140 DEEG. K

HEAT CAPACITY ICV) 0.30 J/O/DEG.
LXFIANSION CO•f. ICIENT 0.00011 PER LCO,
COUM'RfSSI.IL.ITY 7.94 PfR MEGABAR
HILTING POINT bW? DEO. C

51 THE VALUE OF VOI WAS OUIAINE(, FROM A LATTICE CONSTANT OF 6,868 A
A.C.A. MONOGRAPH WJ1g81H i (AM( IC4AN CHYSTALLOOGAPHIC ASSOCIATION,
POLYCRYSTAL DON SERVICE 19631) ;!O EDITION,

)JO5/14/77
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RG-I PRESSED

VO - .298 CC/G
VOI 0.280L, CC/G

IN THE TABLE I3LOII. DENSITY IS GIVEN IN G/CC. VELOCMTES IN Pfl/PICROSECC
AND PRESSURE. IN KILOBARS.

TABLE£

RHOO us IArs IP P V/VO PRESSUIRE I N

AL. BASE PLATE

3.500 3.01 2.21 1.11 117 0.631 ISO
3.448 3".6 2.75 1.3-7 163 0.603 218
3,457 3.905 3.53 1.73 2'315 0.%2~ 300

3.490 4. i? 4105 1.91 279 aO-buSO 347

Uk 1.337 - I.1318 V" MMIMICROSEC
SIGM~A us - 0.021I

CQMWENTS:

1) SOUFICE; C"lWILER
L. R. L. EQ2UAT ION OF STATE FILE
LAWI*Nl`CL RADIAliON LAUORAICORY. LIVI.RM0'r. CAL IFL14NIA

2 EXPERIMKnTAL ILCNIO.1Ut B lAL,VMIN&Jf' SIANflARD IHAS PLATE)
DATA REL)UCTION TEC14IQWJO B.

51 TAUULAILD 0474A AL¶..O REPORIED (lY COItST IAIN. RH.. IN
EQUATION 01' STATE Vr AtKAI I HALACCF) .t HIGHM FR~cURE ttt*SlSi
L)CRL.-4900 MAY 16, 1957 UNIVE11RITY LX CAL IfWINIA.
LAwR*ENCE RADIA110N LAUL)RAICIRY, LIV04MORI.. CALJILNIA41.

4) ALSO LIVjED IN RLFCPIrNCE OF COMMI ,NI 3 ARE:
DEBlYL ItEM4-HATURE. 110 DEG. K
lWAT CAPACITY (CV) 0.e3 J'GfOEG.
1:xl'ANI ION COEI-f IC lft 1 .20 KCR OC0.
COW'HL SSI u 1, 11Y 9.58 PER tlEcA(JAR
MI*L.TI?&Q POINT 64 7 LW 0. C

Oil rHE VALUE 04: voI WAS onrTAItED FROM A L.ATTICE COUSIANT Of 1I,340 A
A.C .A. M01400,APH4 ?$.ftfER b 1AMILICAN CRN TALLOC.1AP1441C AS~oC IA! ION,
POLYCRYCJTAL (MQ'K SERVICE 19)63) LtEIND lY Iot.

U06i 14 77
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PAOGE 401
102-10---

CESIUM C L.ORIDO

CS-CL PRESSED

VO a 0. M3 CC/0
VOl o 0. n04 CC10

IN THE: TABLE BELOW, DENSITY IS GIVEN IN O/CC. VELOCITIES IN 194/MICROSEC.
AND PRfSSLRE IN KILOGARS.

TABLE

RHOD US urS UP P V/Vo PRESSURE IN
AL BASE PLATE

3.960 2,9 - 0.51 s0 0,8•' 73

3.960 3.75 2.12 1.04 154 0.123 17'

3.95• 385 2.33 1.13 172 0.707 194
3.946 4.47 3.17 I.b3 270 0.658 6J

3.9ý,, 4.70 3.W 1.72 318 0.636 342

US " 2.182 * 1.491 UP I9,4MICWROSC

SIGMA US 0.029

C 01ffNT Si

'I SOURCE; COMPILLR

L. R. L. .OQUATION OF SIATL rILE

LAWIECNC. RADIATION LABORATORY. i.,VH MORk'. CALIFORNIA
21 EXPERI14tNTAL TECHNIOUI 9 .ALUMII`"I 'STANDlARD IIASL PLATLI

DATA RED"CTION TECHNIO#UC 0.

31 rABULATED DAIA ALSO RL("ORTED UY CI'IiTIAN. R.I4., IN

CQUATION Or STATI Of' ALKALI 14A, IA.S AT 14164 Pf'S1•.cE Ill.SICl
UCRL-4900 MAY th, 1957 UNIVE¶ITY Of CAL IFORNIA.

LAWREWCE RADIATICu LAIIIWATOAY, LIVLFPKOE. CAl I.OR4NIA,
41 ALSO LI.TIEO IN Rf*E'CN(,E Of COHMENT A A'Et

*L.UYC. If1VTRATURE. I500DEG, K
ýCAl CAPACITY (CVI 0.•3 J'ProlD .

EYPANMION CLXFFICIENT 0,000138 PER D1(.

C.OMtP ";S IEIL I TY 5.91i PER fI0ABAR
MCLilNO POINT 645 DEG, C

51 tl.( VALUE Of Vo! WAS O8TAII.0D f ROM A LATTICE CONSTANT OF" 4.121 A

ACA. N5M..Al NK101 li A9WRICAN CRY$TALLOGHAP*4IC ASOCIATION.
POLYCRYSTAL DOW SrRVIC.. 0•0OOkL YN. N.Y.. 19611 cM CO.

UO14/77
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400?

CESIUM BROMIDE

CS-UR SINGLE CRYSTAL

VO 0. O2 CC/o CO - 1.09 KMiSEC
VOi - 0.2N44 CC/G CO - 1.86 K(MiSEC

IN THE TABLE BELOW. DENSITY IS OIVEN IN 0/CC, VELOCITIES IN MW1/MICROSEC.
AND PRESSURE IN KILOBARS.

TABLE

1400 US UFS UP P viVO PRE SSLIR IN
AL. BASE PLATE

4.414 3.41 1.94 0.97 146 0.716 160
4.446 3.83 2.57 I.25 213 0.67Z 230
4.433 4.15 3.16 1.52 290 0.632 2%6
4.427 4.38 3.58 1.69 320 0.614 343
4.443 6.54 3.52 1023 0.461 1009
4.430 6.08 6.73 2.93 '186 0.518 773
4.43g 4.55 4.00 1.81 366 0.602 378

US - 2,253 # I.c56 UP' MM.'MICROSC.C
SIGMA US - 0.094

COMMENTS:

Ii SOWCE: COM'PIL.ER
L. R. L. EQUATION OF STATE FILE
LAIWRNCE RADIATION LAOORATORY. L.IýEPMOPI., CALIfORNIA

23 EXPEPM•ENTAL TECIQIIUEA7 8 iALUMI~uM ST4ANARU BASE P'LATLI
DATA R•D UCTION TECHNIQUL U.

3) PART Or THE TABL-..ATEO DATA ALSO REPORTED BY CHRISTIAN. R. H.. IN
EQOUATION Of STATE Of ALKALI HAt ILJfS At HIGH PRK5URE ITHLaSIS
UCPL-4900 MAY 16. 1957 UNIVERSITY OF CALIFORNIA.
LAWRENCE RADIATION LAiUORATOHW, LIVERMRCE., CALIFORNIA,

41 ALSO LISTED IN REFEREINCE OF COIIINr 3 ARE::
OrOYE tE1WrVAT.PE 114 DEG. K
HEAT CAPACITY lCV) 0.?3 J/G/ccO.
EXIPANIION COCFICIENI 0.000116 PER DOG.
COMPRESSIBILITY 7.06 PER MEGABAR
MtL1I•N POINT 63b CEO, C

51 TIH vAL.U Of" VOi WAS OBTAINED rROM A LATlICC CONSTANT OF 4.2%6 A
A.C.A. MOtNOCGAPH 1ItM.ER 5 IAMERICAN CRYStALLOGRAPHIC ArISOCIAtION.
POLYCRYSTAL 0O0K SERVICE 1933 2ND EDITION.

61 CO WAS OOTAItO FROM ELASTIC CONSTANTS GIVEN BY
P. J. REDOY AND A. L. RUIOF. PHYS. S( IDS AT HIOH PCSS4UREJ&

IN PRINT& 119M)

U06WI407D
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xx
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PAQL 4USd

CESILJM UPWOMIDE
,4

CS-SR

VO * 0.2a'47 CC0O
VOl 0.22,4 CC/O

IN THE TABLE BELOW, DENSITY IS OIVEN IN G/CC.. VELOCITIES IN KI/SEC.,
AND PRCSSURE IN I(ILOOARS. ST DESIGNATES THE STANDARO MATERIAL AND UPIST)
IS TIC PARTICLE VELOCITY IN THE STANDARO

TABLE I
SINOLE CRYSTAL

RHOO US UP P ViVO ST UPIST)

4.45 3.17 0.75 110 0.763 AL 0.69
- 4.52 1.73 347 0.I7 AL .70
- 5.92' 2.75 720 0.535 AL a.e2
- .1.7 4.60 1670 0.437 FE 3.60
- 9.33 5.69 2360 0.391 AL 6,03
- 13.19 9.' 2J 54'0O 0.296 AL 9.95

US a 2.15 * 1.414 UP - O.025 UP''2 KMISEC, SICGMA US * 0.06 KMtSEC.

VO 0.339-0.495 CC'O.

TABLE I I
POROUS

RaO0 LIS UP P V/VO ST UPIS ii

2.9V1 3.90 1.99 L*28 3,490 AL 1.60
- 0.'19 !5. M 1519 0.33f4 'L• 4,13

ý.02 3.71 2.25 169 0.,-'94 AL 1.60
9.?' .77 12 Oe?79r 4.11

US-

COMMENTS:

1) SOURCE: KURMEtI. S. B.. SINITSYN. H. V., FUNTIKOV, A. I., URLIN, V. D,
A 8LI NOV, A. V.
SOVIET PHYS-JETP, VOL. 20. P. Oil (19651
J. EXPITL. THOROAT, PHYS, VU.S.S.R., VOL. 47. P. 120I f 19641

21 EXPERIMENTAL TECHNIOL( A
DATA RMOUCtlON tEChI* 8

3) Vol WAS CALCULATED rROM A LATItCE CONSTANT Cr" 4.c$%• ANGSTROMHS
A,C,A. MONOOtPH NUBR 51 IAI.ERICAN CRY~tALLO01APHICI ASSOCIATION.
POLIYERYStAL BOOK SERVICE: 19631 eW D [.

41 0h-. MEASURED EXPE'RIPWNIAL ERROR IN IHE SHCXK VELOCITY BEL.OW 10 K01SEC
IS I Pf:.IENT OR LESS AND FOR T1,1 HIGHER VALUIS lit[ F, FRR IS

APPRIOXIMAtIrLY 1.5 PERCENT. tHE VALLIC Or Tif %,W)K VI.LOCItY WIAS

ULIM 14 77t

J"• . . . . . . Il -- , • . . . . II _ ~ .. . . . . II . . . . . . . . . . . . . .. ..4 r -- " .. . .. .. . .



j D ET0ERI1:iNO VROIM -8 EXPERIMENTS.
51 AV0IONAL CONSTANTS LISTED:

HEAT CAPACITY .0,2355 ,JOULES/G/DIG.
BAND GAP • 6.0 CV.

6) THE ALUMINLUt STANARO I&JGONIOT IS CI4ARACTCRIZED DY TIlc rOLLOWINO
RELATIONSHIP: US a 5.2?54 * 1.458*UP - 0.0276*UP**a * 0.00103&UP*.3

SIGMA US - 0.013 KHfSEC. FOR UP * 0 TO 10.5 KM/SEC
RHO0 2.7I G/CC.

Wilt 14,177
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lC -- 1UPAGE 4 015

CESIUMIOIDE01C

CS-1

Vo 0.a217 CC/O
Vol * 0.2108 CC/O C8 - 1.54 KM/SEC

IN THE TABLE BELOW DENSITY IS GIVEN IN G/CC. VELOCITY IN KMISEC ANO
PRESSURE IN KILOBARS. SH DESIGNATES SAMPLE HOLDER.

TABLE

RHOO us UP P V/VO S) UPISHI

4.51 2.57 0.56 04.0 0.7837 CU 0.37
2 a.00 0.01 102.5 0.7137 AL 0.69

- .99 1.156 Z79.5 0.6086 AL 1.50
- 4.32 1.79 340.3 0.5849 AL 1.74

5.63 2,80 710.0 0.502 AL 2.Ba

- 6.64 3.G 1100.2 0.4464 FE 2.90

US - 1,61 * 1.63 UP - 0.0706 UP"2 KM'SEC
g'OR UP FROM 0.5 TO 3.7 KM•SEC
SIG US a 0.055

cotfttisl

1I SOURCE: Al'TSWLJR, |V.. PAVLOVSýII. M.M., KULASHOVA, L.V..
AND SIMAKOV, G.V.
SOVIET PHYS.-SOLID STATE, VCL. 5. P. 203 '19631

2I EXPLRIMENtAL TECHNIOUE A
DATA REDUCTION TECHNIQUE R.

3) THE SAMIPt.ES WERE POSITIONtO ON PLA.rS CW CU AL AND FE AS INDICATED IN
TABLE COLUMN 6.
THE 'JOONIOTS Of' FE CU AND AL WEWt OBTAINED FROM
AL'TSHL.ER. L.V,, KORHtR, 5.B., OAKANOVA. A,A, AND TRUNIN. R.r.

JCTP VOL III P.5j73 (1960)
41 THE AL AND CU ADIABAT WERE OOTAINED BY REFLECTING THE HUGONIOT IN TKE

P VS UP PLANE, COREC'IONS WERE MADE 'OR rE.
) OTHI.R CONSIANTS LIsTiD ARE: DEIBYL TELM.RATURE 100 CEO. K

HKAI CAPACITY (CV1 0,185 Ji0oDCO,
CATION TO ANION OISTANCt. 3.950 KX
EXPANSION COEVFFICIENT 0.000146 PER DEG

51 THE VALUE Or" VOl WAS OCOTAINF'D 7ROM A CATION TO ANION DISTANCE OF
3.9155 A. A,C.A. ONOGRAPH NUMBER b (AMRICAN CRYSTALOORAPHIC ASSN.,

POLYCRYSTAL BOOK S.HVICE, BROOKLYN 19631 "N" ED.

U06i 14171
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CESIUM PAGE 'IB

VO v U.223 CC/O
VOl a 0.2aQ9 CC/0

IN THE TABLE BELOW, DENSITY 15 GIVEN IN G/CC. VELOCITIES IN MM/MICROSEC,
AND PRESSUR~E IN KILONARS

T'ABLE

RHOO UOS UFS UP P V/VO PRESSUJRE IN
AL BASE PLATE

4.491 3.12 1.96 1.00 140 01680 160
4.493 3.151 - 1.23 195 0,64920
4.491 3.953 1,332 LJ33 0.66529
4.481 4.19 3. 62 1.72 323 UAb9O 345
4.496 3.24 3.96 0.99 144 01694 164

US 1 .705 * 1. 4W UP 11.MICRQSEC
SIGMA US - 0.171

COftlrNtS:

11 SOURCEi COW~IL(H
L. R. L. EQUAT ION 0OF STATE F ItIE
LAWRENCE RADIATION LAIJOAtORY. LIVER~t)R. CAL IFORNIA

?I EXPERIMENTAL TVCHItJIUE 0 IALUMINLIM STANDA140 IASE PLATE)
DATA REDUCfION TLCHNI()UE 0.

31 PART OF 4CE TAUUILAtEO DATA ALGO .P~vTC0 UY CHRI01IAN. R. HI.. IN
EQUATION OF STATE 01' ALKALI I4AL IDE5 AT 111044 PR1'¶.SLRE fTH.SISl
LN:K-L4900 MAY 36. 195~7 UNIVCRSITIY Of CALIFokNIA.
LAWIRLNCC RADIATION I.AHOHAIORý, 1LiVERMORC. CALIFL4RNIA.

41 ALSO 1.1!;TFD IN RE1E~f.NC[ LW COhM4NT .4 AREt
I?18V1 ILt'W'LATUHEF 4^5 DEG, K
HEAT CAPACITY lCV) 0. If J/G/C)CO.
FXPAN'JION COLVFIC lENT 0.000145 PER OCO.
COMPRL 'S IO.L1T Y 8.137 PER MEQASAR
MrLTINýG POINT 630 DC0. C

ii. 51 THlE VALUE Or VOl WAS OBTAINED IROM A LAITICL CONSTANT OF' 4.%.'67 A
A.C.A. MONOGRAPH NU1)CR 5 (AMERI':ANl C14YSTALLOGRAPHIC A1.15OCIAt ION.
POLYCRYSTAL 0O0K SCHVICV 19631 2NLJ UDITON.

Lio6 .1 77
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PAGE: 4f3 7

CE¶luti SOOIWE

Vo a .2 CC/G
Vol ao.2208 CC/0

IN THE TABLE: BELOW. DENSITy IS OIVEN IN GCCZ. VE:LOCI TIES IN K~iSEC.

AM' PRESSL'RE: IN )C)LOBAZR5.

TABLE

........ SAMP'LE ------- BA~SE KATE

RHOD us UP P vivo MATER~IAL UP

4.55 7.019 3.90 11,145 0,449 AL 4.03

- 7.60 '4.30 141'. 0.434 FE3.&4

- 9.31 15.99 2469 0.369 SN 4. 55

1 )3-m 9.26 5540 0.300 AL 1.915

US w 2,3 & 5.14 UP' IKMSEC

SIGM4A U'i - 0.050~ kMI'EC

It SCUJPCE. VAYLOVSK<55, M. N.. VA514CftNKO. V. YA., 5111AK0V. G. V.

FIT VOL.. *7. P. 121P 1196~b).

SOVIET 4HYSICS-SiXID ¶D'AI VOL,. 1. 1. 110~ (1%`i51 ~11AN17A I

21 cEt-RTj:N¶At TCIIN1OUE A.

DATA PtCT SHON TLCHNI"U 0

3) THE VALUE OFVO Io WAS 0 IT A I NLt FROfM A I A III CI CONSI ANT OF %4. 'ibb A

ACA, MONOC.RAPHt NO.5. CRYSTAL DAIA rWTiRHNATIVE TAlIAES

)A"iRICAtN cy';tALLO6PAPt
4SC AWO5IAT ON, 106SI :141) EDI10H~.

UOW1~ 4,77



TABLE
CESIUM IODIDE
102- 12---3

14

13

12

11

I o

8

6

5
41 a- i) D I, (CU 01 P

UP

I



PAOiC 400

[ CESIUM lO0lDt, POROUS

CS-I

VOl a 0.3919 CC/O

Va 0.2209 CC/0

IN THE TAB3LE BELOWJ. DENSITY IS GIVEN IN GICC. VELOCITIES IN KI(VSEC.
ANWJ P~?iSURE IN KILCOARS.

SA&LE

----- SAMPVLE ------- BASE PLATE

RHOG us UP P Vvio MATERIAL UP

I 1 0 2.0' .,0 54 0.500 AL. 0.69

01p.86 1.60 116 000931 AL 1.14
3.59 2.00 100 0.443 AL 1.50I

- 5.42 3. Lo 463 0.371 Al..0
- 5.55 3.3'. 465 0.383 AL 0
- 6.5(w 4.~ bLi 97 -).355 Fr so
- 6.77 4.4.' 754 0 Q5144 At. 3.71

6.99 4. 66 017 0.11" rc .0
- 9159 6. 15 fi%?o U. L1% i rf 4.55

SIGM Ur 0. 157 KMI'ECC

rCttI(N TS:

11 SiOk,"C: PAVLOVSKII. ML 14.. VA14.14j'I'U. V, 'A., Y1 MAKOV. C.. V.

FT7 VOL. *7. P3. 122d 11%51,
'CleO CI HY s Y'I c 15-OL105D !jAT I, E m . f 970 1 1961.3

21 11.PLPIMENTAL 11ICHJ2OUM A.
DATA RfDUTION 'ECHN1Q(A: 13

31 THE VAijf. Of V01 WAS. Qi3TAINJCt ROM A 1AT t1IC CON¶"TANI OF 4.,A"7 A
A.C .I.. PiON~XAAP*I NO.r), CPY''TAI OATA (X Tf:MINAT IVI TAIL*LS
[AK*RICAN CRY¶3TAL 1.0610PHIC A'-60CIAlICIN. I'W3) .?NJ CUMiTON.

WO6 14077
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EDIT TEST

BOX V72 PLTR

TV8OLIB DD8O OUTPUT............ 12:35:47UO06/14
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Wil



I UNCL

BOX V72 PLTR
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EDIT TEST

BOX V72 PLTR

TV8OLIB DD80 OUTPUT........... 12:46:34U 06/14
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EDIT TEST

BOX V72 PLTR

TV80LIB DD80 OUTPUT ........... 12:• 6:34U 06/14
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F)Aor tooa

POLYLl 'HYLENE

(142-C-C-H421N - (C2-HIN

VO - 1.09 CCio

IN THE TAMLE BELOW. VELOCITIES ARE GIVEN IN 1t4/MICROSECC AND PRESSURE IN
KILOG3ARS.

T ABLE

RHOG US UP P vivo

.917 1.86 0.115 1.96 .93W~
1 .90 0.570 2.95 .9105

- 3.14 0.625 18.1 .8010
* 4.80 1.33 58.8 .723
- 4.89 11.44 64.5 .705b

US *1.57 a .31 UIP Km/sEc,. SIG.US * 0.1 KM.'$&LC.

COT'9EIITST

11 SOURCE: WACNER. M. H. . WALDORF. Wd. F.- AND~ LOUIE. N. A.
RLPORT NO. AFSWC-TOR-62-66. VOL. I 119fi'i
WOWK DONE At DOWNEY. CALIFORNIA.

21 EXPERIMLNTAL TECHNIOUE A
DATA PLIXICIION TECHIfOUE 9
IN THE tAI3LC UP 5)LV.

31 ACCURACY IS LIMIT ED DECAUSI. AVAMULY 01,4:NY~ONW3 ALLOW RELAl5VtLY
LAR(A DEVIAtION% rHOM UNE**OIMPSIONALITY.
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PAGE 4"J1

POL YE IHYL NE GAMMA- IRRADIATED

(H2-C-C-H21N m (C2-H4IN

VO * 1.08a TO 1.096 CC/O

IN THE TABLE BELOW. DENSITY IS GIVEN IN OiCC, VELOCITIES IN KM/SEC.,
AND PRESSURE IN KILOBARS.

TABLE

RHOO US UP P V/VO

0.918 "7. 2.89 192.4 0.601
- 6.91 2.62 166. 0.621
- 6.32? 2,29 132.9 0.638
- 6.05 2.11 117. 0.651
- 5.90 1.1e3 107.2 0.664

b 5.66 1,81 94.0 0.690
- 5.66 1.1 g4.0 0,.60U

54.65 1.0l 93.5 0.b7
- 4,w 1.23 93.4 0.67
5.6. 1.01 Cis. 5 0. b7a
5.17 I.59 75.5 0.69.3
5.04 1.47 b•U, 0 , .'!G
4.65 1.23 W.,5 0,735
4. " .23 •' 5 OI~ 07177

4.02 0.03 30.6 0.794
4, 0 .00 ekJ.4 0 ,HOO
3.42 U. 8?0' e9.5 0. 700.

3,44 0.44 I ,g 0. U72

US " i.704 - I b94-LW, KH/SEC.

SIG US • 0.055 KH,'4SC.

COMMEYNt5

1 SOUPCEi HAUVER, 0. E.
fLCHNICAL NOTE NO. 1620 • I%61
PRIVATC COW*IUICAT ION JAN. 1969

UALL 1ST IC RESJLARCH IAIJOHATOUIZ S. ADEROCEN PROVING GRO'IN,1.
MARYLAND.

21 CXPERI9ENTAL TE0I#4IOUM If.
DATA RtDUCTION tECHNtl'OU B.
STANDARD MATERIAL ALUMINU1M i.?i4 ALLOY.

AND P•.LXIGLA5S IA - t,702 #. 1544"UP KM'S-C.
R1100 - 1.18 OCC.

ii TH' SAMPLI:S WER 3. 18 MM THICK ANO I.'7,O-MM IN DIAMETER. THr. SUHACE5
4rFW• PLAT AND PARAILLEL TO WITHIN A SIGMA (V' U.000' MM.

41 1•E SAMWLES WNEE IRMADIAItD W1I1I A COftALT-60 GAMMA SOUHCE. THE

1OW./14,77



PAOE 149?

SAMPLr35 RccrivI' DOEs THAT RANGED '1FO1M o0-P.01104) RADS. i1 WAS

CONCLUXUD THAI THE RADIA1 ION DOSES USED DIO) NOT PRODUCE ANY
MEASURABLE CHANCa IN IIi: HUGONIOT.

o5) sAIPL[s Or PLEXIGLASS AND POLYEIHYLENE WER:A PLACED ON A eOi4 ALUMINUM
PLATE. THE Al. RCLEASE CURVE WAS TAKEN 10 BE A MIRROR IMAGE O THE
H4UGONIOT: RICE El, AL-, SOLID STATE PHYSICS. VOL 6 (ACADLMIC PRESS.
NEW YORK. 19501 PAGE IFF. THE PLEXIGLAS HI-ONI01' POINT ESTABLISHED
THE POSITION F1 THE CROSS CURVE.
INYERMEDIATr PRESSURES WERE OBTAINED BY PLACING UISKS Or 2.38 BRASS
MO AND W JISKS BETWEEN THE POLYETHYLENE SAMPLES AND THE AL PLATE.
ALL CROSS CURVES WERE REFLECTED HUGONIOTS,

71:

IrJlbi 14,77j

L| _
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PAIUV '$.

P'CflJYrMt 4,1:NL iALAT14ON 7ufl0

(lHP-C-C-HPIN - (C2-H4dN

THE TABLE Li5rS VCN'51Y IN 0/CC, V~ELOCITIES IN KMSEC. AND PWt¶LJSRE IN

RHOO US IN' p V'V0

0.96 7.09 2.55 1'74. 0.6140
- 5181 1.80 100. 0.690

- 03,0 1.24 60.1 a -754~
4131 0.79 34??ý 0.01*7

US-3. 06 * I .57h~ 1 M;I/EC.

1Oýlf. US , .5 t/ic

I I~ c IiGRC AMM\ G. 1'. AND MtLANI,. A.-
fI1W.'Ali' COPMIUN ICAll ION, JAti10,

UA. L 1,;f ICi PL,ý. LAUJ. , AULNRcCti PH0VINl'. CGPIVAt)'
MARiYLAND, UJSA.

P1 C,-'PLRIMIJTAL 1ECIHNItG' : H
DATA, RLDUKI ON liC J10WE.: H3

.1 tA10A1R *ICUPI AL : h Ex I i' AS
ul~l d. 02.I Y4's' *L U 1J1 .I: HIM . I .a 0Ii t

3, 1~ T i AMPL L ' AN) Ij IAND APO APL I'L At" , t AN4 A UM INUM M" AI I . IH' 14. 1 IAlC
CURVE Or 714C AL PL.ATE WAS DL T0A1hiNC f PM T10 P1.1 XIC4A.A 9IO'K vutoQ-
C I t .

1 J0&P 14 77
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PAUM 94

POLYETHYLENE

IH2-C-C*H2)N *IC2-H'sIN

VO - 1.066 CC/0

TIC ?AMCL LISTS S fRESS IN K9AR~. VELOCI1T IES IN KtI'SEC. AND OCNSI TY IN
GiCC. N. IS mc. NUMSCR OF EXPERIMENTS THAT OCTrRMIN THE POINT, MAI IS
TI4E PROJECT ILE MIATERIAL. AD Ul I11 VELOCITY BEFRE IMPACT. P~OL.Y POLY-

T ABLE

.- SAMPLE - STANDARD
N RHOD U$~ UP P V/VO U MAT

1 0,938 2.96 n.396 11.0 0,866 0.749 POLY
I - 2.91 0.373 9Xt5 0.807 0.722 -

I - Z 5 0.210 5.44 0.0087 0.48 AL.
4 L,.08 0.161 3.15 0. OL214 0.306 POL.Y
I L1~.15 011115 0?. 3 019465 no60 -

US - 1,7 3 .0I*UP KM/SrC.
5I10.L US 0.11 Kt15EC,

COIM NI S:

I SOLRCE: ANCICRSON G. 0.. MUH$1 W. J.. At IVLRON R. C.. IANAG4JO S,. V.

STANF0HO Pt'S. INSv. WtrLO PARK. CAL IF. . U.S.A.
21 EXPEPIMILNIAL, TECIV~IO.: I I ANO A

DATA REDUCTION T'LuiI#4LE: C
31 T14. UNCERTAINTY IN P MAY Iii E';1IMATU:D lU L74 ).LIOUT PlUS ON MINUJS 1j

PCRC.IENT mRom tI 4 rvpERIl~tNIS 0 POINTS1 D4A(F4MINING Tit. 4TH TABLE
ENTR4Y. 9iL MAX11l"UM UllCERTAINIY IN US IS AflIOUl 10 PLPRCLN1

* 41 TIC WAVES 4C*.AtD A f*OAL) 5HKCI rRVxJT W1111 AN INITIAt. STRUSS INCREASE
fO Oe' IN AHQWUT 0.04 14ICPO*.CO)ND f*LUL BY A SLOWI.R AISK 1O
TIC MAXIMUM ';TRI'55¶ LISTE.D IN4 1I 14L311, T14 VALULS~ ()F LP AND Y/VO
cAl CU..AICD FROM TI& pmt,#:II* j#Lw,,Iotj CONflIT IONS FRo A SINGL4I. tjTHISS
STEP API, Ticpt'rOM O'AY WVI~IN.L \'ALVtS.

I, U06' Ili177
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PAOC 495

PARArr IN

-H-C-LCIH' I ]N-C-H3

VO " 1.09 - 1.11 CC/0

IN THE TABLE BELOQW. VELOCITIES ARE OIVEN IN KMiSEC. PRESSURE IN KILOBARS
AND DENSITY IN O/CC.

TABLE

-...... .. SAMPLE ---------------------------- STANDARD---

RHO0 US UP P ViVO MATERIAL US(STI

0.919 4.47 1.06 44. 0.76wo P024 AL 6.?R
0.904 5.00 1.32 60. 0.7.60 202- AL 6.46
O.gl1 5,15 1.39 66. 0.7301 2024 AL 6.53
0.918 4,97 1,41 64. 0.7163 2O024 AL 6.53
0.9g9 5.41 1.4b 73. 0.7301 2024 AL 6.60
0.918 5.7' 1191 9J6. 0.68w. 0024 Al. 6.91
0.919 5.6 1.O1 98. 0.69.0 20.'N AL 6.92
0.904 b.49 2.43 143. 0,1C02 e024 AL 7.48
0.918 6.75 2.'t) 153. 0,6141 202N AL 7.54
0.919 6.67 2.51 154. 0.6037 COLN AL 7.57
0.919 7.05 2.53 164. 0.6411 e024 AL 7.61
0.91e 7.25 P190 193. 0,6000 ?024 AL 7.95
0.916 7,1 31 Id 228. 0.592 ?24' AL 8.21o
0 .-98 .13 3.31 247. 0 3".i3 0?O4N AL A.38
0.9ig9 8 b5 3,68 e99. 0 156% 20e4 AL 8.74
0.910 8.58 3.70 P91. 0. 5688 2024. AL 8.76
0.919 9.02 3.86 320. 0,57P.I CU ,.,0
0.41A G.43 4.0U 153, 0.5673 02'.4 Al 9.16

0.919 9.13 t.10 344. 0.5509 20,?4 At 9.16
0.919 9L71 4.31 ,%l5. 0.5561 202,4 AL 9.39
0.919 20,39 4.60 439, 0.5573 CU 8.00

0.919 10.17 4.63 433. 0.5447 202?'0 AL 9.72
0.919 10.09 4."'k4 440, 0. 502 C34 O. 03
0.919 10.9 , 5."0 530. 0.S5F19 20,.14 AL 10.36
0.919 10.76 b.30 1321. 0.5074 2024 AL 10.,6
0.919 10Q.W 5 43 IS30. 0.5079 20&.4 AL 10.39

US * 2.960 k 2.5JI'UP KM/'SC
SIOMA US a 0.173 KM e SCC

COMI*PJt5,

"2i SOURCtE MCOUEEN, R.C,. MARSH., .P.. TAYLOR. .,W.. FRITZ. J.P.,
AND CARTER. N.J.
tc CEOUATION OF !5TAIE OF SOLIDS IO)M VWOCK NAVE STUDIES.

HIGH VELOCITY IMPACT PHEINOMENA. KINSL.JN LED.I IACAOEMIC
PfS, NEW YORK. 19703 CHAPIER VII

21 EXPfRIM(NTAL T'CIINI*U'd U

mU 14, ??
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POLYC THYLENr

IC2-H4 IN

VO 1 .095 CC/O CL a i.04 KM/SEC CO a 1.89 KM/SEC
CS • 0.66 KM/SEC

VO 1.034 CC/0 CO - 2.22 KM,/SEC

IN THE TABLE BELO•. VALOCITIES ARE OIVEN IN KM/tSC. PRESSULR IN KILOSARS

AND OCN'EITY IN 0/CC.

TABLE

------- SAMPLE-------.. .................... ----- STANDARD- ----

RtHOO uS UP UFS P V/VO MATERIAL USIST)

0.913 4.70 1.17 50. 0.751 2024 AL 6.32
0.9W0 4,96 1.40 64. 0.719 202q# AL 6.53
0.916 5.01 1.48 2.805 6S. 0.705 921-T AL 6.40
0.916 5.01 1.49 6. 0.703 921 t AL 6.40
0.913 5.43 1.72 85. 0.683 2024. At. 6.81
0.916 5.60 1,77 91. 0.684 0024 AL 6.07
0.916 5.63 1.83 3.562 94. 0.1675 WI-T AL 6,74
0.916 5.57 1.93 03. 0.671 921-1 AL 6.74
0.91S 6.17 2.23 126, 0.639 20-4 AL 7.29
0.909 6.15 2.35 131. 0.618 2024 AL 7.40
0.913 6.49 2.42 143. 0.6t9 ?024 AL 7,'•.
0.916 6.54 2.44 126. 0.627 ?024 AL 7.50
0.916 6.58 2.46 4.6WI 146, 0,626 923-' AL 7.38
0,916 6.58 2.46 146. 0.606 9g2-T AL 7.38
0.916 6.67 2.49 4.906 13,O. 0.627 9WI-T AL 7.42
0,916 6.64 2.50 - 35. O,.62 921 T AL 1.41
0.916 6.63 2.52 4.960 M•*. 0.620 W2I-T AL 7.44
0.916 7.47 3,04 202. 0.593 20 24 AL 8.09
0.916 7.56 3.08 6.200 213. 0.593 922-T At. 9.02
0,916 7,51 3.09 -i 23. O.586 93I-T AL t3.02
0,916 0,42 3.66 2W1. 0. 65 002L4 AL 8.71
0,916 63.42 3.77 290. 0.5W 20,.4 AL 8.79
0.916 9,07 4.11 0,35? 341. 0.547 WJ l-I AL 9.22
0.91G6 .04 4.12 - 341. 0.,54 921-T AL 9.22
0.916 9.03 4,24 342. 0,541 2002 AL 9.17
o.q16 8.96 4.15 341. 0.538 ?004. AL 9.18
0.916 9,55 4-,.I 395, 0.,WO 2024 AL. 9,"5
0.916 9.57 4.53 3917. 0.,507 c024 AL 9.56

0.916 9.97 4.03 441, 0.515 0024 AL 9.86
US • 2.901 * .481"UP KM/SEC

SIGMA US a 0.07t. Ki:SCC

: (COMMENTS i

U.06ICI'77
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I I 5OURCE: MCOUEEN. R.G., MARSH, S.P., TAYLOR. J.W., FRITZ. J.M..
AND CARTER. N.J.
THE EQUATION OF STATE OF SOLIDS FROM SHOCK WAVE STUDIES,
HIGH VFIOCITY IMPACT PHENOMENA, KINSLO4 (ED.) (ACADEMIC
PRESS, NEW YORK. 1970) CHAPTER VII

,2 EXPERIMENTAL TrCHNIOUEQ 1
DATA REDUCTION TICHNIOUE: B ISTANDARD BASE PLATE AS SHOWN)

3) THE SMALL VALUES OF UFS INDICATE THAT THE SHOCKED SAMPLES DECOIPRESS
TO A DENSITY LAROER THAN RHOO.

4) V(DP/DEI * 1.64

U965/14/77
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23-2P6-6 A--- ACO ?99

BCNZEhiE

"C6-H6 99. WT. PERCENT

TO - 12 TO 30 EOG. C C0(22 CO.G C. - 1.31 k!V/SEC,
VO a !.IZ7 TO 1.152 CC'O

THE TABLE LIbTS TEMPERATURE IN DEG. C., VELOCITIES JN KMISC., DENSITY
IN OdCC. AND PRESSURL. IN KOAR. DUS AND DUP ARE THE UNCERtAINTIES IN US

AND UP

TABLE

. ......-... SAMLE - -. -.-.------ - STANARD -
T RHO0 US OUS UP OUP P V/VO US(STI OUS(STI

2a 0.877 2.78 0.01 0.61 0.09 135. 0.779 5,93 0.07
29 0.869 2.72 0.01 0.73 0.04 17. 0.730 6.02 0.03
CI 0.970 2.Ub 0.02 n' -3 0.05 19. 0.753 6.0a 0.0'
29 0,870 3.31 0.01 0.90 0,03 e6. 0.730 6.16 0,04
24 0.875 3.44 0.01 0.91 0.03 29. 0.719 6.22 0.03
S20 0.879 3.47 0.01 O.9Cd 0.04 30. 0.719 6.23 0.03
19 0.880 3.85 0.01 1 .24" 0.03 41. 0.684 6 -, 43 0.02
32 O0.W66 :3.g9 0.01 3.31 0.02 44. 0.663 6.50 0.02
14 0.885 4.053 0.01 1.31 0.03 47, 0.676 6,52 0.02
22 0.877 4.05 0.01 1.34 0.03 41. 0.669 6.54 0.02
I8 0.813 4.09 0.01 1.45 0.09 b2. 0.646 6.6.? 0.07
29 0.869 4.38 0.01 1.63 0.03 62. 0,627 6.78 0.02
29 0.,69 4.52 0.03 1.72 0.31 67. 0.620 6.036 0.01
14 0.BM5 4.79 0.02 1.78 O,U5 7b, 0,630 6.-1' 0.04
27 0.871 4.77 0.02 1.81 0,02 75. 0,620 6.95 0.02
20 0.070 5,00 0.02 2.04 Ol.l 89. Ob91 7.14 0.08
29 0.9870 5.20 0.01 2.1"/ 0.02 99. 0.589 /,.2 0.0c
24 0.075 5.64 0.01 2•,ZŽ 0.02 106, 0.595 7.11 n.0o3
-g 0.880 D5,& 0.02 2.--6 0.04 ItO. 0.591 7.J4 0.13
30 0,068 5.71 0.01 2.50 0.03 1?4. 0.v62 7.36 0.03
1a 0.887 6.00 0.03 ,'.75 0.03 147. 0. ."43 7.90 0.03
27 0,871 5.93 0.02 2.32 O.U2 145. 0,.t5 4.83 0.02
23 0.076 6.17 0.02 3,.04 0 08 175. 0,4715 .20 0,.6
a9 0.870 6.22 02O. L3.5 0.06 131, 0.462 9.l29 0.01".
28 0.970 6.43 0.03 3,57 0.03 200. 0 445 0.48 0.03

M2 0.674 6.02 0,06 3.83 0.09 ,'?;9. 0.03t 8.74 0.08
19 0,861 7.u?3 0.01 4.05• 0.04 259. 0.4ý9 8.97 0.04
K6 0,871 7.16 0.03 4.32 11 ,08 L.57. 0.422 9.00 0.06
07 0.,71 7.25 0.0.0 4.20 0.09 L4;7. O.4, O 9.08 0.08
14 0.8O'M 7.b6 0.05 4.5S 0.06 304. 0.406 9.39 L;.AS
P3 0.876 l. ,.4 C,,G5 4.9e 0.37 %56. 0.403 9 .7 0.06
23 0.876 8.61 0.04 5.135 0,07 489, 0.402 10.00 0.06
o 80. On 8.91 0.07 0,,.? 0. I 419. 0.&,03 30,1" 0.12

a7 0.871 6.802 0.08 5.36 0.12 412, 0.93 10.18 0.10
21 0.8"4 R.97 0.08 5.45 0.11 4P7. 0,$AP•- s 3.20 0.09,O1

US * A ,B#UP WITH A a 1.98 KM"¶ZC., a I3.So
SIGA a (.05 K.Ari5C.,, SIG.@ - 0.03

"FM UP DO:fIT.EN 0. 1 ANJ 2.? t KHi5t.cL

SIdi/I3'?7

-j d



PAGE 50nfl
G N.&$ KH/iC-., B 1.34

SIG.A - 0 12 KM/SEC 510B. ' 0.03

FOR UP BEtrWCN 3.4 AND 5.63 K'/S.C

COMMENISt

II SOURCE: DICK R. 0.
REPORT: LA-3915. APRIL 19M8 tTHESISI
LOS ALAMI05 SCIENTIFIC LAS.
LOS ALAMOS. BOX 1663. NW.W HFXICO 97544

21 EXPERIMENTAL TECHNIOUIz A
DATA REDUCTION TECHNIOUE; 9 STANDARD MATERIAL 20P4 AL ALLO'i WITH

US , 5.460 4 1.310L'9 HI-HO - .795O/CC
AND GRUNEISEN GAMMA -.. e

um 114*17
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BE14O'ENE

C"H

TO - 16-32 OCO, CENT IORADE
vO - I.133-1 .'• CClO CO - 1.35-1.28 KHISEC.

IN THE TABLE BEL.O. VELOCITIES ARE GIVEN iN KM/SEC,, PRE55URE IN
KILOGARS. DENSITY IN O/CC. AND 1EMMPRAIURE IN DEG. CENTIORAOC.

T A9LC.I

T 0 RHOO Us UP P V/Vo

3? 0.965W 5.66 2.470 121.0 0,584
16 0.68M6 4.10 1.448 52.4 0.647

US -1.89 - I.*-3oUP KH'SXC

COt'*MNTS:

I) OUKCLi WAL.SH J, N. ANO RICE M, 14.
9X$O4NAL Or CHIMICAL PHYSIC%. VOL, 86., P. 0f5 119571

21 EXPERIMENTAL YECHNIO0A" E
DATA REDUCTION TE.CW#NIOLX 9

4, , STANDARD MATEHIAL 24ST ALUJMINUM
3) THE VALUL5 'OR CO PEI CitL:HMINPL) HY INTEIWPtX.ATINO TItI oAtA POINTS

O8tAINDO rRO" iHE AMERICAN INSTITUIL r*f" Ft'YS!Cs HANDI3ge.. iMC•RAW-
HILL BOOK CO., N. 1, 1963$1 2ND Eo.

Um 1- 11

'p. i

ill -
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PAC.C b02o

C6-HI'4

TO a 19-3P LiEG. CENTIGRADE CO - 1.003 104/s&:C
VO - ',.471-1.499 M~O. AT 20 DECG. CENTICRAQ

IN THE TAKLE BETLOWI. VELOCITIES ARE GIVEN IN KM/SEC., PRESSURE IN
X.ILO8ARS. DENSITY IN GjCC ANDC 7TEMPERATURE IN DEG. CENTIGORAME.

T ABLE

70 RHOO us UIP P V/VO

3~0.6*i?1 035 2.590 "~ 7 0.6i33

C OK49 N TS:

.1 SOW.CC: W-d.SH J. M1. 4NLJ RICL M. H~.
-'.AXZAL CC CI~tMICAL PfytIIYSI. VOL. 2ij. P. 8145 1IIM71

2)EXPIHIME.NTAL ILCHflUNI" 9
DATA PLUrIX-tl iLC14NIOA U
STAICARO MATEiAIAL 1?4'ri AtIA."M,

S) CC AT 20 DUG. (CrNTICRAD(X 14AS tX3TA14D 5RL'M TOE Aff RICAN IN'ST [lUTE
Of PHY'ýICS3 HAC4J0OK. (MCGRAW -HILL I1Ock( CO. N. Y., I JýAl eD'4 E0.

IJfl(U 11477

:*MOM!
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TO -25-a6 CO(,? DIEG.C .w 1.083 KMSCC
VOIu.I.55-I.se7 CClO.

TIK TABLE LISTS T IN OC0 C., RNOD IN Os'CC. VELOCITIES IN KM/SEC AND P IN
KBARtS. RlIS1 RCI'RACTIVE INM-X. AL IS 2024 ALIAIIMJH

- SAMPLE -- --------------- ---DRIVER-

TO RHOO us UP P vivo RI UrS MAY

eS. 0. 6550 4. 17 1 .58 41.1.5 0.635 1.643 1.77 AL.
eG. 0.65'.9 3.92 1.56 40.0 0.602 1.68'. I.8W? AL
20. 0 .6603 0.0 1.00 1.3715

LIS

I ) SO~uRCE - AI4W$S t. j. ANU RUCCE~n4AN NH. .
J. AllfI. I'HYS. W.37 P.4750 113E661

21 EXPERIMt:NWTM ECANIOUE: 0 AlJD CI
DATA REDUCT ION W THOO :9

31 V01 ANJ RHO0 WILE CALCULA.IEO UISING
W400(11-0.6Y777 - U49USIT - 1.O8E%-rkOr'*2 0 1I64L.9,T-3 C'.'CC

ILANDOLI OI*ISTLIN, ZAI4CWEHTK UND FUNKTIWtN (IPIRINCA.P W~RLAO, N.Y.
1971) V.2 P'AHtI P.635 AND 14400(L'101-0.6603 10 ADJUST FIRST coxrr.

41 CO IS F ROMI . OLROMAN. OLR .ALTRAWC4AI.I. IS, HIM?'LL WIRAC,, STtUttGART
1%541

151 .JCERTAINt ICS IN US I -I b PERCENT
LIP 2.15 MA 1IAAMUM

flI ISOTI4RMAL COWE*~.SfIOILITY 1!ý%-6 HfR AitO%'IU*~. 4LANDOLT I"ONSTC INI

U0 17
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POLYSTYRENE

(C6-H5-CIti-CH,.iN ( (Ce-HON

VO 0 0.952 CC/G

IN TIE TABLE BELOW, VELOCITIES ARE G2IVEN IN MMiMICRO'EC, AND PRESSURE IN

' ILOBARS.

TABLE

RHOO US UP P V/VO

1.05 2.74 .140 4.07 .948g
- 3.73 .320 IP.5 .914a
- 3.72 .460 17.9 .9764
- 4.56 1.2. 59.5 .7281

US • 0.82 * 1.60 UP MH/lCkO-EC

COMMENTS:

II SOURCE: WAI&GR, M.H.. WAD.OORF. W.F, AND LOUIE. N.A.
REPORT NO. AuSWC-TOR-6W-66. VOL. I
WORK DOtE AT OOMY., CALIFIORNIA.

21 EXPERItIENTAL IECHNIO0U A
DATA REDUCTION TECHNIOUE 0
IN )HE TABLE IOP - I i?2)LFrS.

31 ACCURACY IS LIMITED 9OCAUSE AJ'SEMOLY DIMENSIONS ALLOW HELAI'1VLLY

LARGE OCVIATION FROM ONE-0IMLNKIONALITY.

U06/ 14,77
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23-2(8-8)- -- 2

POLYSTYRENE

lC6-H5)CIH)-C-IH)N a ICB-HBIN

VO a 0.9'w CC/O

IN THE TABLE BELO DIENSITY 15 GIVEN IN O'CC. VELOCITY IN 10115,C AND

PRESSURE IN KILOBARS

TABLE I

RHOO US UP P V/VO

1.0o 3.g1 0.9W 37.7 0.7•,

- 5.41 1.73 95•5 0.675
- 5.35 1.81 IO1 0.562
- 5.85 ea.1 132 0.6W2
- 6.12 2.29 147 0.6M6 i

6.37 2.38 159 0.626
- 6.46 2.48 168 0.616

6.75 2,75 195 0. 59W- 6.87 3.00 216 0.563

- 7.15 3.32 • 49 0.536
- 7.17 .39 M 0.527
- 1.26 3.49 266 0.519
- 7.2 3.40 60 0.533

- 7.11 3.45 2665 0. 5M
- 7.31 3.52 270 0.518
"- 7.14 3.46 267 0.529

US * 2.40 * 1.637 UP FROM UP a 0.9 TO ?'. Kli•SEC.
SIGMA US 0.049 KM',SEC

1ABLE I1

pOO US UP P vVO

1.05 3.38 0.57 .90,2 0.8I
- 3.59 0.70 26.4 0.805
* 3,7 0.87 35.3 0.775

3.91 0.88 36.3 0.776

S 3.95 0.93 36.5 0.777
3.95 0.90 .37.4 0.773

- 3.9 1.'9, 36.7 0.770
- 4. I4 1.11 50.6 0.7%4
- 4.42 1.31 60.0 0.704

4.47 1.22 57.1 0.707
4.00 1.43 70. 1 0.702

U0614'077
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POL Y YSTYREN

RH00 US UP P y/Va

- 5.09 1.46 78.0 0,713
- 5.16 1.61 87.8 0.685
- 5.69 2.01 IN0 0.647
- 5.72 1.99 119 0.654
- 5e.00 .05 in8 0.646
- 5.e2 2.05 185 0.648
- 6.03 2.13 135 0.647
- 6.16 2.a3 144 0.836
- 6.24 2.29 149 0.635
- 6.36 a.40 160 0,623
- 6.5•9 .48 173 0.623
- 6.73 2.92 206 0.566
- 6.87 3.01 217 0.56w

US • 2.47 * 1.643 UP KIO'SEC. FROM UP - 0.5 TO 2.5 KMI/SEC
StGMA US * 0.077 KMiSEC,

THI LEAST SOUARE FIT ON TABIE I AND It COMBINEO Y:ELDS
US 1@ 1.48 * 1.63 UP KMISEC FROM UP a 0.5 TO 2.5 K1,'SEC
SIGMA US a 0.08
US - .g96 # 0.%. UP KIO.'sC 'Rom UP - 4.7 TO 3.6 KM/SEC
SIGMA US a 0,044

COMME[NTS:

11 SOURCE: HAUVER 0. E. AND MELANI A.
I.R.L. RCPORT NO. IL3?59 119641
BALLISTIC RES. LABS,. AERODEEN PROVING GROU4DS, MD.

2 E[XPEFRIMENTAL TECHNIQUE 9. Cl (TABLE Ii. H (TABLE III
DATA REOUCtION METHOO iB

3) AN APPARENT DISCONTINUITY IN THE US VS. UP CURVE SUGCGETS A TRANSI-
TION AT 180 <i8 WHICH IS SIUPORTLDi BY A RAPID CHANGE IN T9E •OLARIZA-
TION SIlWAL ABOV TIHIS PES1t¶5 .,

4) ALL DATA CORRECTcD roR sIOCK WAVE TILT

UO0600 477

I-r
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234-at8-i J--- 3

POLYSTYRENE
IC6-I.5-CCHI-CH2JN ICO-H4IBN

VO a 0.0g2 Cc.o.

IN THE TABLE BELOW, VELOCITIES ARE GIVEN IN KM/SEC., PRESSURE IN

XiLOSARS Ai ODENSITY IN 0/CC.

TABLE

.............. SAIIPLE .............. ...... STANDARD --------

RHO0 US UP P VVO UF'S UIS
IPLEXIGLASSI (ALUINIJM AU4GI

1.049 5.841 2.335 143.0 0.600 4.600
- 6.030 2.310 146 0.617 4.600
- 5.9g 2.265 141 0.619 4.500
- 6.082 2.330 148 0.617 4.660
- 5.636 2.007 119 0.640 3.990
- 5.592 2.0,0 118 0.639 3.960
- ; .93 2.130 129 0.632 4.220
- b.793 2.165 132 0.6m 4.280
- 6.203 P.135 139 0.b56 4.340

- 6.038 2.3IM 134 0.648 4.280
- 5.613 2.180 133 0.6r: 4.326
- 5,875 0. 140 132 0,.636 4,260

!..580 2.156 127 0.613 2.900
- ".64 Z.155 127 0.617 2,900
- 5,611 L.240 132 0,601 3.010
- 5.11 2.- 26'5 13% 0.596 3.040

5.476 Z..0Ib 117 0.632 2.700
- 5.445 1.04 lHE 0.625 2.730

5.4P2 1.935 110 .643 2.g90
.5.538, 1.92- 109.5 ,b42 . 2'5A0
- 5.387 2.067 116 0.616 2.7750
- 5.452 1.995 114 0,634 2.670

5.592 2.095 124 0.6m5 2.815
5.773 Z.105 i28 0.635 2.850

- 5,186 1.12 96 0.650 2.390
,5.165 1.80f 95 0.652 ?.377

- 5.12Z .802 W.5 0.6498 2.8m
- 5.010 ,I17 96 0.635 t.405
- 6.170 1.840 100 0.644 2.445
- 6.154 1.832 300 0.645 2.4,5
- 5.1•, 3.840 99.5 0.641 2.440
- 5.070 1. W,. 100 0.636 2,455

b- 5. 1 1.912 105 0.632 2,?,40
- 6.154 1.9g 105 O, gI's 2.550

5 6.12- 1.955 104 0.619 0,60O
5.10b 1.99 106 0.615 ?.63G
4. ?70 1.%68 51 0.671 17,6
4. .270 1. 365 51 0.680 1.740
S 4.452 1.462 68 0.67•7 I .-s

* , 4.196 1.418 67 0.664 1i.835

U0i 14 177



PAO• •0PO- NL YSTYREN PAG

RHO0 US UP P V/VO LF' urs

- 4.533 2,405 67 0.20 I.81 5
- 4.449 1.400 67 0-me I .8Wo
- 4.370 1.492 69 0.508 1.9a5
- 4.413 1.475 68.5 0.686 2.900

3.8W2 1.115 45 0.708 1.40?
- 3.9OW 1.108 45 0.712 2.3w?
- 3.9918 .090 45 0.70Z 1.375
- 3.g79 1.095 45 0.718 1.380
- 3.5W1 0.960 35.5 0.732 1.195
- 3.559 0.960 38.5 0.730 1.195
- 3.618 0.972 37 0.731 2.PI1
- 3.644 0.978 37.5 0.73Z ,21.0

3.955 1.0g7 48 0,72O 2 .390
4.022 1.102 40.5 0.7M- 1.397

- 3.949 1.195 146 0.697 1.390
- 3.965 I2.12 47 0.694 1.405
- 3.754 0. 20 38 0.744 I.its
- 3,615 0. WO 37,5 0. 729•9 .?0
- 3,686 1,042 40 0.7121 2.i07
- 3.626 1.037 39,b 0.714 ,30?

LrS* 1.90? * 1.769 LP KM/S(CC. SIO.US * 0.14 KM/iSC.

COI*CNTS:

I I SOURCE: 13ERC*R J. AND rAUlUIGCON C.
PRIVATE COtM1MICATION (19641. B.P. NO. 7. SEVRAN. FRANCE

21 EXPERIMENTAL TECHNIOMUE 8
DATA WDUCTION tLCHNIQUE 8
STANVAM? MATERIALS PLEXI.OLAS ANO ALUMINUM AU40 ALLOY

31 SAPILE OIIr.NSIONS WERi 2.O CM OIAI"1IER
0.5 CM THICKNESS

.U%/ 14'77
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TABLE I
POLYSTYRENE
23-2C6-B)---3
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P'AGE '309

(•-.5-C-H)5-CHa)N a (CO-k)N

vo a D.958 CC'0 
1

IN HE IYABLE- BELOW. VELOCITIES ARE GIVEN IN KM/SEC, PRESSURE IN KILOWAN

AND DENSITY 14 0/CC.

TABLE I

................. SAMPLE .................... ..-.. STAWARO .--

RHO0 US UP V/VO MATERIAL USIST)

1.044 4.35 1. 2'1 58. 0.7080 20L14 AL 6.41

1,044 4.5% 1.N9 61. 0,7140 2024 AL 6.44

1.044 5.66 2.21 131. 0.6095 Z024 AL 7.30

US v ?,746 * 1.319'UP KM/SEC
SIG",A US • 0094 KMSEC

TABLE I I

... ......... - SAMPLE---- -------....... .....-- sT OAN.R....

RHO0 us UP P VVO MArLHIAL US(STI

C. 174 1.81 I,.59 5. O0.121.•5 ?04 AL 6.41

0. •, 9I ,91 1.76 68 0.07t'3 .024 AL 6.13

0.17N ?,.It I. 3w 7. 0.IL2.40 20N4 AL fl. b9

01,74 i.51 a 12-7 10. 0.09%, i024 AL 6.8

0.174 i?.49 29 Ito, 0,000S M0.4 AL 3.90

0,174 5. to ld q.97 1.. 0.1466 20?4 AL 7.38

, 1"4 3.44 3.03 1a. 0,1192 P..01 AL 7.42

0.17'4 3,33 ,5.04 1,. 0.U'71 20i04 AL "/45

US 6 -,069 1.151*UP KMIG.CL

SIGMA US a 0.083 Km/srC

TABLE II I

S............ SAMPLA .....................
l ARO -

SHO0 us UP P viVO MATERIAL USIST)

0.063 3.33 .10 7. 0,06511 P0'14 AL 7.42

0.063 ,.81 S.•IO A. 0.l1391 2014 AL 7.534

0.063 4.37 3,63 tO. 0.1693 P024 AL 7.711

0.053 5.66 4.04 17. 0,1440 ?024 AL 8.59

0.06S 6.5-1 b.'ia 23. 0. 1A¶s 00i% AL 9.05

0.063 .6,9 5.13 24, 0.1435 L024 AL 9.19

1J06/14/77
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PAGE 510
POLYSTYHLNE

RHOO US Up P V/vn MATrRIAL. US(ST)

L.063 7. W 6.?I 29. 0.17'4? 2024 AL 9.51
O.Ofis 9.51 6.62 40. 0.3039 2024 AL 9.01
'3.063 9.2a 6.94 40. 0-2581 2024. AL. 9.
0.063 8.94i 1.29 41. 0.194b 2024 AL 20.23

US a -3.096 1 .443*LP KM/SEC
TUONA US v 0.515 KJVSEC

TABLE IV

----------- SAMP2LE ----------- ----- STAND~ARD-

R1'OU us UP P V/VO MATERIAL USISTI

0.032 14.04 3.30 4. 0.WU32 e024 A[. 5.74
0.032 4.52 3.66 5. 0.1903 20;?4 AL 7 79
0.03? 6.36 4.99 Ia. 0.?3)i ?02?4 AL 8.152
0.032 7.05 5.59 13. 0.2071 Z!0P4 AL 9.0b
0.032 6.46 5.91 12. O.l(.06 teOj4 AL 9.19
0.032 8.21 6.30 17. 0 -2M6 '024 AL 9.51
0.031 7.78 6.78 16, 0.IclSS ,~L,:4 AL (J. 0
0.03? 10.72 fi. 95 EN. 0,3517 ?C:'4 AL 9.95
0.032 9.67 7.42 23, 0.2.527 P024 AL 10.23

US --. Q 1 .l4 19 ,UP ICMtSEC
SIGMIA US. - 0.837 IKMtSEC
T kt Pi.RfOUS DATA MAY BE 14LPfP(¶ILND BY
US - 2.12-~7.*~H-.t5'P'lUI*

1.4L10*UP -0.831PUPiRHO-1.2651 K11t¶CC
SIG, US - 0.2 Is v/sIC

0 )MWfNTS:

ii sOuRcE. wwrc~rr, R 'imorHi. s.P.. fAYLOR, J.W., . RITZ. .I.M..
AND) CAPTLR, W.J.
THE EQUATION (4' StATE CWF lrg.ID¶1 f'PW rsfýK.K WAVE STUDIES.
HiCH VLLOC',YY IMPAC.T F'HEN40KNA, KINSIO0W ftD.i IACADEMIC
PRE55. WEW YOK Vl'J10 CHAPTERH VII

2 F XPERIMENTAL. tCCl~I"NI' C
DATA REDUCTION TCC,#4IoqA:. (I I¶TACARD BASE PýLATE AS Si*OWN)

It VtOP10EI a 1.18

U06'~ 14'1:1
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TABLE I1
POLYSTYRENE
23-2(8-8)---4
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TABLE

POLYSTYRENE TL I
23-2(8-8)---4

10 ---

9 x

a

7..

Ugj6

5

x

3
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UP

A .



TABLE I V
POLYSTYRENE
23-2(e-B) --- 4

10

9

x

4X

3

"--. M -

upt
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in co

m UP

..............................



PAGE bil

ANTHRACENE

C6-N4,(C-H12-C6-H'4 - C14-HIO

VO a 0.8006 *OR- 0.0006 CC1O
Vol - 0.7968 CC/O

IN THE TABLE BELOW, OCNSITY IS GIVEN IN O/CC, VELOCITIES IN KMI/S.C AND
PRESSUR, IN KILOSARS.

........-.......--SAMPL ................ STANDARD
RHOO US UP P ViVO US(ST)

1.249 3.95" 0.409 19.7 0.89' 5.741
1.249 3.994 0,490 23.3 0.077 3.1304
1,2•9 4-.160 0.579 35.3 0.837 5.967
1.248 4.979 1.279 79.4 0.743 6.559
I.d'50 5.747 1.689 121.3 0.706 6.979
1.249 5.923 1.904 140.9 0,679 7.187
1,240 6.450 2.231) 100.3 0.653 7.53.
1,249 6.644 2.497 207.2 0,624 7.785
.u'49 6.836 e.871 245.1 0,580 8.141

1.249 '7,,27 3.438 310.5 0. 4 0.690
1.L•29 7.811 3.•'f#• 355.4 0.49: 9.035
-,LN9 8.123 4.358 '442.2 0,463 9.615
1.29 0.491 4.433 470. I 0,478 9.728
1.249 9.105 4.836 bSO,0O 0.469 10.166

US - 3.21 * 1.445'UP KM/SC, 510 US O 0.10 KMISEC.
FOR UP LESS THAN a.3 KiH,6C

US * 6.722 s O.O05ILDP-2.3431 * 0.37e8ULP-2.3431v'2. KMI.EC.
SIG US • 0.23 KMSLC.4
FOR QV BETWLEN 2.34 AN() 5. KM/SE.C

COHM1ENTSt

i SOURCC: WARNNS, R.
PRIVATE COMMUONICATION 1PRELIMINARY DATA)
LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMOS, NEW MEXICO, USA

a) EXPERIMENTAL TECHNIOUAE U.
DATA REDUCTION TECHNIOUE 0.
STANDARO MATERIAL 1100 ALUJMINUM ALLOYi THE EOUATION FOR THE US-UP

ALUMINUM STANDARO HUGONIOT
RELATIONSHIP IS

US - 5,380 * .33e*'UP kN'SES
M4CRE RMO0 • 2.7le 0/CC.

3.1 VOI WAS CALCUALTED USING THE FOLLO0IIM LATTICE PARAME.TERC A- 9.423,
8 - 5.023 AND C 0.-44 AN1)STWMS AM THE ANGLE MIA s 103 DOE
30 MtI, UTEs Fr( A ,tONOCL INIC C'EL L. tHEL(A PARAMIIEIS AREl OBTAINED

IJQ.,,4 7

V!
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Z3-2(14-I0)t---1
PHENANTHREIN

c6-1-4oiC-H)2wC6-H4 - C14-HIO

Vo a 0.8242 +OR- 0,0003 CCIG
Vol 0 0.1173 CCIO

IN TIC TABLE BELOW, OENSIIY IS GIVEN IN G/CC. VELOCITIES IN KMPSEC ANO
PRESSURE IN KILOBARS.

TABLE

............... SAMPLE ................ 5TANDARO

RHO0 US UP P V/VO US(ST)

1.21 3.77,4 0.41, 1,.9 0.690 5o741
1.21? 3,741 0.408 22.1 0,870 5.804.
1.212 4,.038 0.689 33.7 0.829 5.9'7
1.212 4,907 ,292 76.9 0.737 6.55,
1,Z13 5.597 1.714 116.4 0.694 6.979

.. ,12 5.69W 1.939 133.8 0.659 7.17
S.l12 6.348 2.267 174.4 0.643 7.534

1.213 6.662 2.515 203.2 0.623 7.785
1,213 6.804 2,899 P39.1 0.574 8.141
1.212 7.006 3,483 2U'J.2 0.508 8.690
1.213 7,443 3., -8"7 345.6 0.486 9.035
1.213 8.000 4.410 429.0 0,449 9.615
1.212 8.441 4,476 4'8.0 0.470 9.729
1.212 9.048 4.084 'ý35.6 0.460 I0,166

US a 3.097 1.417'UP KMIO-iC. SIG US * 0,1 KMiS'C.
FOR UP LL.SS THAN 2,9 KM/4AC

US a 6.734 - 0.04701UP-2.515I * 0.4350(UP2ý,15Ji''2. KMISEC
SIG US a 0.24 KM/G.VC
rOR UP DITW(EN 2.5 AND vi, KMSEIC

COMMiENTS:

I) •RC C WARNCS, R.
NIVATE COMUNICATION 1W,'SLIMiNARY DAtAi
LOS ALAMOS sCICPvtirIC LAB,, LOS' .'IAMOS. NEW M1XI(., USA.

2) EXPERIMENTAL TECINIOUE R.
DATA REDUCTION tECHlIOUE 19.
STANDARD MATERIAL 1100 ALUMINUM AtLOYz THE EOUATION FtOP THE US-UP

ALUMINUM STANDARD HUDONIOT
RELATIONSHIP IS

US v 5.•360 s I. 33•8°UP KMISEC
WHERE PHOO *2.712 O/CC,

)3 VO1 WAS CAi.CULAYED USING 71* LATTICE CONSTANTS A - 9,434, 0 - 6.141
ANO Cv 0.430, 1WERE. T W AN".E W. BtA - 97 1:.0 b I MIN FOR A MONOCL INE
CELL.

U06114077
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TABLE .
PHE NAN THRENE
23-2(14-I0) --- 2
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PAGE 515

PYRENE (9E.NZOIiCF 1PHCNANTARENE 1

Cl6-HIO

VO -0.7844 *OR- 0.0001 0/CC
Vol a 0.775 O/CC

IN THE TABLE BELOW, DENSITY IS GIVEN IN 0/CC, VELOCITIES IN KM/SEC AND
PRESSURE IN KILOSARS.

TABLE

-............. SAMPLE ---------------- STANDARD

RHO0 US UP P ViVO ,S(STI

1.275 3.647 0.412 19.2 0.007 5.741
1.275 3.746 0.432 23.0 0.871 5.804
1.2751 3.998 0.6U2 34.8 0.82O 5.97
1.27" 4.861 1,279 79.2 0.737 6.558
1.275 5.534 1.697 119.7 0.693 6.979
1.27•5 5.836 1.901 141.5 0.674 7.187
1.274 6.273 1?.. 244 179,3 0.642 7.534
1.275 G.5W4 2.489 206.9 0.622 7.7H5
1.2'M 6.942 2.843 M51.6 0.590 9.141
1.274 7.099 3.436 310.8 0.516 .6s0
1.275 7,412 3.782 357.4 0.490 9.035
1.275 7.947 4.3GO 441,0 01451 9.615

I. 175 ,382 4.42' 472,8 0.472 9,728
1.2"15 8.944 4.833 551.1 0.460 10.166

US - 3.031 6 I.457'UP KM,'SEC. SOIUS - 0.0' KM/"'C
FOR UP LESS THAN 2.423 KVI/SEC

US - 6.85 - 0.18061UP-2.74231 0 0.43215(UP-2.4131 -a.
5G US - 0.31 KM/scC.
FOR UP OETWCEN 2.4 ANO 5, KMI'EC

COMMENTS:

II SOURCE: W,1S.'.S, R.
PRIVATE COIMMUNICATION IPRELIMINARY DATA)
LOS ALAMOS SCIENIIFIC LAB.. LOS ALAMOS. NC.W MEXICO, USA.

Zi EXPERIMENTAL TECHNIQUE 9.
DATA REDUCTION TECHNIOUC S.
STANDARO MATERIAL 1100 ALUMIIUJ ALLOY, TI`. EQUATION FOR T~IE US-UP

ALUMINUM STANOAHD HUGONIOT

NILAT ION SHIP IS
US • 5,380 I,338eUP KMfSEC.
WHERE RH0 a 2.71. o/CC.

31 VOl WAS CALCULAIEO UINIp THE LATTICE CONSTANTS A ! •.363 *OR- 0.005,
9 a 9. 26 *OR- 0.03 AND C a R.39 *OA- 0.I10 ANOSTROItS, 14CFRE THE ANWLE
IIETA , I0O.2 NOr. r0o A I4•.OCLINIC CELL.

UDGII' 1477
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EDIT TEST

BOX V72- RLTR

TVSOLIB DD80 OUTPUT ........... 12:46:34U 06/14

L9 FR,4MES PLOTTED
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BOX V72 PLTR

15:qef: 1+8 06/1'-/77U

XEROX+F ILM



EDIT TEST

BOX V72 PLTR

TV'BOLIB DD80 OUTPUT ........... 13:16:19U 06/14

ia



EDIT TEST

BOX V72 PLTR

TV8OLIB DD80 OUTPUT ........... 13:16B:19U 06/1
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UNCLI

BOX V72 PLTR4

15:qf6:52 O6/U-q/771J

XEROX+F ILM



EDIT TEST.

BOX V72 PLTR

TV80LIB DO80 OUTPUT ........... 12:35:47U 06/14

I

' 'a
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ED-IT TEST

BOX V72 PLTR

TV8OLIB 0080 OUTPUT ........... 12:35:47U 06/14!


